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erfully aſſifla us in the ſublime inveſtigatian | 7 
of the hiſtory of the planet we inhabit. 5 

 Stngulady diverſified, and intricately 2] ; 


_ Plidated,-as the Joel arrangement of fab» ' 
_ tenrancous ſubſtances many appear, yet chat 52 
| its 2aazes are mot without a clew, anay rea- we ; 
:  dily dbe ipfartad, and with certainty an-. | 
Shade. fromthe practical till which cue WEE 
minets are knͥuwm to poſſes in many parts | 
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- YY is generally imperfe@, being circum- 
_ ſcribed within the limits of the: diſtricts 
wherein their operations are exerciſed, linked 
with their peculiar: circumſtances, and more 
over, frequently.darkened.and perplexed with 
notions either falſely aſſumed, or errone- 
ouſly; generalized, | N oddan | 


It. ig to men of far Meade sse 
tat Geology owes its origin and progreſs. 
Juohn Gottlob Lehman firſt traced the genuine 

| outlines of this ſcitnce: Eminently ſkilled in 
general phyſics, practical mining; mineral- | 
_ ogy,” and chymiſtry, fully acquainted with 
the circumſtances attending the ſituation of 
moſt minerals reſatively to each other, in 
numerous and extenſive tracts of different 
coutitrics, he was enabled to deduce from 

_ multiplied obſerrations ſome general con- 

_ cluſions; which have firice} with/few-excep- 

2 tions, been verified in all parts of the world. 

This ſagacious obſerver ſoon found that 

„ brei or pofteriority of formation was a 

1 prominent feature - diſtinguiſhing _ 

o of the globe, and @"circu 55 
=: _ demanding. the ſtriteſt attention in deter- | 


mining the probable preſence 
Ren * well * in deviſing ae pre- 


MY 


n * | v_ 


ſeriding: * mode of, extracting; hem. 


Henbe uroſe the denominations, of PRIMARY 


or PRLMEVA L,-and of $&CQNDARE;:moun- 
tains. - And thus Geology was, found con- 
nected with, the ancient 7 ug, the 


n 52770 ihe NA d tit 


# 'T he connexion thus diſęovered 2 


and, ancient ſtate, of the Earth 


1 o excited the curioſity, and fired, the | 


phony, better. verſedin mathe, af 


| mineralogigal knowledge, vet all = 


7 


1 ſpeculative _ philoſo- 


imagination of. qr 


of tracing the origin. of the globe, an 


_ plying. Geology to their ſeveral. e 


| Thaw CO8MOGONY. was grafted on Geolog 


Among many yifionary. theories, 1 moſt of 


which have now ſunk into oblivion, 1 ſhall 


ſingle out one as claiming ſome notice from 


its artful ſtructure and deceptive rea | 

| o ſolidity. M ener en 

In the formation of this theory, Genius 

U mean Genius in its primitive ſenſe, the 

; ſublime talent of faſcinating Invention, and 

not the. energetic, power of patient, pro- 
ſound, and ſagacious Inveſtigation unhap- 
* reſided. Let n by the * 
rie A3 3 
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— preſented vyitin medent - Ty 
_ Hfayitfation ſoaring 10 the: folrres of light, 


unc kending from its flaneing eib the pla- 
netery-thiefſcs that ſirrouind it, chen murk- 
dig with Uhtitly and 6vefweening confidence 


fancied ſucceſſive 


chs of the conſolidated 


fabHek” of the terraquieous globe, che pub- 
lie attentiott was long atreſtet? by the ma- 


Ei repreſentatioh, andthe un 


Hey" betrayed inte a partial, 1 be u 5b 
afſene de 385 9 07 HEM Taq 88 is e 


On er 
| T4 — 
Fa ' * . 


dich Were wirds ertendeck by 2 
bby, and lendeck with at few ficoriteſtabie 


ttaths, forthed'the bifis of alf that was bot | 


pPureſy itnaginat yy in its ſtately ſtructur. 


I das well Enid wn that fine) or Ace 


fubſtances entered inte che 


ces Cu one of the 


principal- itt 3 


S of the globe; R 3s alſo certain that 


5 riding of ckelt fabſtanves' reſettble gs in 
Tolbur, trarifparenicy, Tultre; hüfdnefs, and 
bpeeiße gras and as glalb origzinates froth 
Haien 18. Mun heat, it was thenes in- 
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. PREFACE: VI 
heat; and as in our planetary ſyſtem ſueh 
heat od bo faſpeitcd only in che s,, it 
produced in, or rather ſurmadl a furt of that 
fluminary, from which, they together with 

the other planets were detached hy the for» 
tuitous ſhock of a cor. Our globe thus 
ariginating, required, it was ſaid, man 
thouſand years tu cool to ſuch a degroc as to 
allow the vapours that accompaniad it to 
condenſe inta. water; and this Water way fo 
_ abundant as to cover it to the height of {awe 
miles ; excavations however were at length 
formed, into Which this liquid gradually 
ſunk; bende the origin of out /eas and ccgans. £ 
Organic: particles (of undefined origin) mit- 
ing by unknown plaſtic power, peopled the 
ſeas with hella, and ſtocked the continents, 
when ſufficiently eaſed. to ſupport them, 
with land animals. 
4% Farther, 48 ſhells _ e to couſiſt of 
amen ſimilar to that which farms lime - 


2 » Grica of age the immenſe poalſes of rl : 
| careous ſubſtances, whether found in plains, . 
or forming mountains, originated-from 262 
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nal ſtructure or poſition were incompatible | 
with the - ſuppoſition of an ofigination ' 


faces * 
wen a this en bus ed 
| - This proud gigantictheory was; however, 


8 e — 1 
unaſſoeiated with any. Maquer . 
infuſible not only: in furnaees, but in the 


. 6 


. 
| and Ehrman, in the again higher heat of in- 


d oxygen. Hence the hypotheſis 
grounded on the aſſumed identity of theſe - 


s and common glaſs, vaniſbed like 


the unembodied viſions of the night. Witk 
reſpect to limeſtone, the cher pillar o Es 
which this theory reſted, Cronſted, Ferber, 


Born, Arduino, and Bergman, demonſtrated - 
the exiſtence of numerous and immenſe 
mountains, in which not only no veſtiges 
of ſhells could be traced, but whoſe inter- 


thence derived. E * FA 3 
* | 


„ Nix rnahy kde being diffipated, the 
internal 


| 


rubra ; Mr": 
apes of then globe Was- more 


"RY and ſoberly inveſtigated. Moun- 


offering their conſtituent materials 
2 conſpicuouſly. to view, were generally | 
viſited and principally conſulted; the chy- 
mical properties, and diſtinctive characters, 
of, their component maſſes, their external 


relations, whether of poſition, fuperpoſition, 
form, direction, or extenſion, the connexion 
of a, peculiar, conſtitution, with the abſence 
or, preſence, of metallic; or. other, valuable 


of the whole over the level of the ſea, were 
now carefully attended to, recorded and 
publiſned in nn. of the n 


NOR, "Wy * 1. 1727 e 2 11 Foy 77 | 
In this, magnificent difplay. of the intel, 


nal arrangement of the globe, many philo- 
| fophical, obſervers acquired (diſtinguiſhed = 
eminence from tedious, laborious,” painful, 
but ſucceſsful, exertions. "Tiras; GR- 
LIN, CaoxsrED, FRRRER, PALLAS, CnAR- 


names conſterated to IUMQETALITY ; to 
which I ſhould be proud to add that of a 
diſtinguiſhed young countryman of our 
own who has lately travelled | into o the eaſt, 

- If 


PENTIER, Born, 'WzerxneR, ArDUINO, 
Dz Luc, Sabesunk, and DoLoMIEv, are 


* . 
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© 
it his + yet proventad the 


| intereſting carcer of inquiry, of the firſt 
by nee to) EIS! _— end ee 
A ade our own auguft 
Monarch, ehe late amiable ſovereign of 

France, and the illuſtrious female ſo 


factreſs of mankind, OATHARINE -THE 
onzgar, have taken any concern s. No 


en his obſervations 
Lam ſorry- to add, that in this highly 


of Ruſſia, particularly che immortal bene- 


enterprize however can aſſuredly reflect 


more effectually promote the repoſe of their 
ſahjects, by attracting, abſorbing, and even 
exhauſting the activity of fiery ſpirits whoſe 
energies may otherwiſe be perniciouſſy ein- 
ployed in diſturbing the. conſtitution of the 
| e E e eee e 


Nn ion e As 5 


: , s 'S | 
FS 24 a FM nne 1 * — *. 0 : 


e be Prince of Brazil may alſo  paiticipate of „„ 


1 honourable mention, having, as I am informed, 


lately tent to explore the natural hiftoty of that exten- | 


five region. © Portugal, leer Gkinera, Part pony 


real mineralogical ability. 


1 Perhaps the ſhare which "INE 1080 ſcientific men 
have lately taken in the convulſions of 2 | neighb6uring 


: 0 may ſeem to invalidate the above” afſertion, 


but 


£7 language, though reral valuable fragments 


obſervations. that occur in the works of the 


n a 
J a object has ds yet appeared. in che Englith 


bearing ſome relation to it may be noticed, 
I thought I ſhould make no unactep! 
preſent to hd pablie, by: collecting and 

exhibiting tu its view, the moſt important 


celebrated writers I have already mentioned, 
and of many others leis generally known; 
the whole connected by ſuch thenries as ap- 
peared to me moſt probable, either deviſed 
by others or reſulting from my on re- 
| dee „ | 


# 


. 922 4 — 3 3.1 : 
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but it ſhould be remarked, that aun to harr 
 #nowledgty many became the victims of that direful ty - 
ranny, ſuffering. either death: as Layoiſier and Diedrich. 
or exile as Bournon, De Mazieux, La Peyrouſe, &c. 
The few whoſe names {till remain enrolled. iu the ever 


execrable atinals of anarchy, were nevertheleſs jy reality 
guiltleſs of its enormities, being. reſtrained. from oppoti- 
tion, by the then all prevailing terror. The pretended: 
phi: oſophie reformersof metaphy/ics, morality, and politics, 
and the frantic enemies of chriſtianity « alone Prepared, « ex · 
cited, and acted thoſe atrocious tragedies, incompariſon of 
which the accumulated cruelties of ancierit tyrants, and 
| of pagan i and dS perſecutions, are Joſt to the ſight, 


* 


Lil DOI | PREFAOF. 


meddling with had it not been for the per- 
nicious influence; obſerved: ſome falſe but 
_ ingenious ſtems! of it to have'on- perſons 
in other reſpects far from ignorant, and 
the evident agreement I diſcovered between 
ue account of it given by Moszs and the 
moſt certain and ſtriking geological obſer- : 
vations.” This work was ready for the 
preſs" in June, 1798, but the confuſſon 
arising from the rebellion then raging In 
| Ireland, prevented the impreMon.” "Arr op- 
FM rem however occurred"of ſending: the 
- manuſcript” to Germany, where I knew its 
tranſlation would be attended with "notes, 
Which might conſiderably unprove "the in | 
ended ſubſequent publication in Englith. 

The German tranſlation I have lately re- 
_ ceived, accompanied with many notes, 

ſome of which are very valuable; being ex- 
tracted from the Journal of Travels through 

Peru, by Mr. Helm, publiſhed i in Germany 


in 1798, and containing the only exact mi- 


| -neralogical account extant of that intereſting 
5 country ; ; theſe I have inſerted and ſub- 
joined to the preſent publication, with 
"ſuch other remarks as T e e of 
n notice. | 
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ON THE Rinn STATE OF THE GLOBE 
| AND ITS SUBSEQUENT CATASTROPHES, 


th the e inveſt vation 'of p fas Nen 
on natural cauſes, certain laws of reaſoning | 
ſhould inviolably be ad ered to, The firſt 
is, that no, effect be attributed to a 
cauſe whoſe known powers are inadequate 
to its production. The ſecond is, that no 
cauſe ſhould be adduced whoſe exiſtence i is 
not proved either by actual experience or 
| approved teſtimony. Many natural phe- 
nomena have ariſen or do ariſe in times or 
; places ſo diftant, that well conditioned teſ- 
timony concerning them cannot without 
manifeſt * abſurdity be rejected. Thus the 
inhabitants of the Northern parts of Eu- 
| rope, who have never felt carthquakes nor 
ſeen volcanos, muſt nevertheleſs mit, 
8 Titbünt | B | from 


1 


„ Ou * 

n mere teſtimony, that the firſt have 

been, and that the ſecond do actually 

The Ad 4 8 le no nb ſhould be 

aſcribed to an alleged cauſe but thoſe that 

it is known by actual obſervation to poſſeſs 

in appropriated circumſtances. 

- To theſe laws I mean ſtrictly to conform 

in the ſubſequent 1 inquiry, and on this con- 
formity to reſt its merits. To them I ſhall | 
appeal in examining. the various ſyſtems 1 1 

may have occaſion to mention. 


10 thoſe who may regard eek n as 


ſuperfluous, and confider the actual tate of - 
the globe as alone entitled to philoſophical | 


attention, 1. ſhall beg leave to obſerve, that 


its original ſtate is ſo ſtrictly connected 
with that Which it at preſent exhibits, that 


the latter cannot be properly underſtood 


without a retroſpect to the former, as will 


5 amply be ſhewn.in the ſequel. Moreover 
recent experience has ſnewn that the ob⸗ 


ſcurity in which the philoſophical know- 


wy ledge of this ſtate has hitherto been in- 
volved, has proved too, favourable to the 
ſtructure of various ene of; atheiſm or 


e 4 * 


„ F 8 


IN 


Jae ee as theſe have been i in their turn 


to turbulence and immorality, not to en- 


deavour to diſpel it by all the lights Which 


modern geological reſearches have ſtruck 


out. Thus it will be found that geology ' 
naturally ripens, or (to uſe a mineralogical 


expreſſion) Ks into N as thas 
does into morality. - 


\ 


object we bave now in view, that ſince the 
obſcuration or obliteration of the primitive 
traditions, ſtrange as it may appear, no pe- 


riod has occurred ſo favourable to the illuſ- | 
tration of the original ſtate, of the globe ps / 

the preſent, though ſo far removed from 
it. At no period has its. ſurface been tra- 


verſed in ſo many different directions, or 
its ſhape, and extent under its different mo- 


difications of earth and water been ſo 


nearly aſcertained, and the relative denſity 


_ © of the Whole ſo accurately determined, its 
ſolid conſtituent parts ſo exactly diſtinguiſnj- 


ed, their mutual relation, both as to poſi- 
tion 25 compoſition, ſo clearly traced, or 
B 2 purſued, 


— 


* 


So numerous indeed i) 10 8 * 
been the more modern geological reſearch- 
es, and ſo obviouſly connected with the 


a 
+75 Q * 


C | 
ö purſued to ſuch conſiderable depths, 4s | 
within theſe laſt twenty-five years. Neither 
have the teſtimonies that relate to it been 
ever ſo critically examined and carefully 
weighed, nor conſequently ſo well under- 
5 ood, as within t the WHO Half o td cen- 


— 


„ en of © hm into re- 
. ſearches merely Philoſophical has been, I 
"am well aware, objected to by many, but 
in the preſent caſe the objection evidently | 
otiginates in inattention to its object. All. 
4 philoſophical reſearches are grounded either 
on experiment or obſervation ſingly or 
jointly,” and the conſequences clearly dedu- 
"cible from them. Where recourſe cannot 
4 be had to experiment, as in the preſent 8 
caſe, there obſervation ſingly muſt be re- 
ſorted to, but as objects even of obſerva- 
tion are not of daily occurrence, and many 
of them muſt have exiſted at diſtant inter- 
vals of time and place, recourſe muſt be 
had to its record and conſequently to teſti - 
mony. Aſtronomy furniſhes us with a caſe 
in point. This is a ſcience purely philoſo- 
 phica, yet. aſtronomers have never Holrtated 
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to admit. the obſervations of an Hipparchus, 
or a Ptolemy. , In effect, paſt geological. 
facts being of an hiſtorical nature, all at- 


| tempts to deduce a complete knowledge. of 


them merely from their ſtill ſubſiſting con- ; 
ſequences, to the excl uſion of unexception- 
able teſtimony, muſt be deemed, as abſurd 
as that of deducing the hiſtory of ancient, 


Rome ſolely from the medals or other mo- 


numents of antiquity it ſtill exhibits, or the 5 
ſcattered ruins of its empire, to the exclu- | 


fion of a Liyy, a-Salluſt, or a Tacitus. 


That great changes have taken place on the 


ſurface of the globe ſince the commence-. . 


ment of its exiſtence, changes that for ſome. 
thouſand years have not been repeated, is 
allowed on all hands. What then ſhould 
render theſe facts and the. cireumſtances 
attending them unſuſceptible of teſtimony ? 


not ſurely their improbability or diſcrepance 


with actual obſervation, ſince their reality 
is confeſſed by all; with reſpe& to ſome of 
them I can think of no reaſon but one, and 
that indeed at the firſt bluſh ſufficiently - 


plauſible, namely, that their exiſtence pre- 
ceded that of the human ſpecies ; this cer- 


"TY _ tainly 


FE "< „ 
any proves that the Knowledge of the 
. hiſtorian that relates them (ſuppoſing him 
to hape any) was not as to ſuch facts ob- 
tained by human means. But if in a e 
of fas," diſcovered by an inveſtigation to 
which the witneſs was an utter ſtranger, 
br exa& agreement with the relation of 
the hiftorian'be diſcerned; not barely as to 
he ſubſtance of the facts but eben as tc 
the order and ſucceſſion of their exiſtence; | 
it fuch caſe it muſt be acknowledged that 
tte relation is true, let the knowledge of 
the hiſtorian have been obtained how it 
may. If its primary ſource cannot be hu- 
man, it mut bare been ſupernatural, and 
moſt affuredly © worthy of credit even in 
fach inſtances as have not as yet been cor- 
roborated by obſervation, or perhaps are 
incapable of ſuch additional proof. Now 
fuch an account of the primeval ſtate of _ 
the globe and of the principal cataſtrophe it 
- ariciently underwent, 'I am bold to ſay 
* Moſes preſents to us, and I make no doubt 
of omar, in tlic TAI . 
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i nr fiſt reratkable 6 e 
itſelf to our notice on conſidering the pri- 
mitive ſtate of the globe is that its ſuper- 


ficial parts, at leaſt to a certalt depth, 
muſſt have originally been in a ſoft or liquid 
ſtate.” This fact ivinſerted from) che ſhape 


it at preſent exhibits; an ee 


mers tell us, is that of a ſpheroic com- 


| equatorial; nor is it at the poles only” that 


this compreffion is obſcrvable;! bat” in alt 


the higher degrees of latitude; néafly in 


proportion to their proximity to the poles. 
This ſhape it evidently could not aſſumne 
unleſs to a certain depth its ſuperficial parts 


were in a foft or liquid ſtate. Some geolo- 


gical obſervations alſo indicate that 1 its com- . 


ponent parts, even thoſe that are at preſent 


„ „„ 


preſſed at the poles, the polat diüimeter be-. 
ing found ſeveral miles Morter than ke 


1 


[1 \ 'f 


CAS. 
| the, moſt ſolid, were originally in a ſoft. 
| Nate. Thus i in the mountains of Quedlice 
and Portficellet in Norway, which conſiſt 
of an argillaceous pudding ſtone, the ſili- 
ceous pebbles it contains are obſeryed. to be 
compreſſed to the thickneſs of about + of an 
inch in the lower parts of the mountains, 
but to increaſe in ſize and roundneſs in 
proportion as their ſituation is; higher. 
Bergm. Erde Beſch. 182. and in, the 
Nugmit the loweſt ſtrata of primitive limio- 
ſtone have been found of the thickneſs of 
only! of an inch , but in proportion to 
their heighth in the mountain their thick- 
ness inereaſes, until at its ſummit it ar- 
rixes to thixty or, forty ſcet. I. Soulavie, 
; 178. Mr. E Ferner made nene : 
tion in England +, but it is ueedlaſi $0.10”, 
ſiſt furthen on this point, as it i 1 TJ 5 
yerally, allowed. * coorgod! * Ie tot: X 
Mich geſpect to che interior and more 
central nt lber hors: bers hitherto n. 


£ Pr EY "45.7 13 i. 1 > þ 
5 „Thi, _ g hot auen, 3 x Sag 
| 195, for the reaſon givep ibid. 48. 
5 nd Grader in Carniol = 


„ 


einde nothing can be Arta from 
immediate obſervation; but We may col- 
lect with ſufficient certainty, and it is now 
generally acknowledged; that at the time 
3 for many centuries af- 
ter, they contained immenſe empty ca- 
vote) and conſequently conſiſted of mate- 
rials ſuffcienti) ſolid to reſiſt the preſſure 
of 'the enormous tnaſs'of liquid ſubſtaibe 
placed over them; See Boſeovich, and 4 
La Metherie 15. HT 20; RoM: noms) 
6 The liquidity thus proved to exiſt in the 
more ſuperficial parts of the globe, co. 
prehending even thoſe that are now moſt 
ſolid, muſt have proceeded either: from ig- 
neous fuſion or ſolution in water. The b 
potheſis of igneous fuſion wars with every 
notion which experiment has taught us to 
form either of fire or its fuel, or the pro- 
perties and appearances of the various ſub- 
ſtances ſuppoſed to be ſubjected to it, as I 
have ſhewn at large in a former diſſertation 
contained in the Tranſactions of the Triſh 
Academy; the latter perfectly accords, and 
mach more perfectly than I was then aware 
of, with all the properties and characters 


( 3 EY 
8 dat ul the ſolids now known/exhibit, thoſe . 
0 eonfefſedly ee e origin pon ex- 

x W. grhnen Maserati; eee NM | 

The difficult lubility. in water of wa 
i the ſolids which the globe at preſent ex- 
hibits, and the immenſe quantity of that 
fluid requiſite to effect their ſolution, forms 
the only difficulty that has hitherto embar- 
raſſed geologiſts, though it has prevented 


ſcarce any of them from admitting that ſo- 


lution. Moſt of them have ſuppoſed that 
a v. early period ſome menſtruum ex- 
iſted capable of effecting it, This diffi» 
eulty, however, proceeds ſolely from inatten - 

tion to the firſt demonſtrated fact, namely, 
eue, globe at its origin, at leaſt to a 
certain depth, was a liquid maſs; therefore 
the ſolids that at preſent compoſe it were 


not originally in a ſolid ſtate, whoſe con- 


verſion into à ſtate of liquidity would cer» 


tainly require more water than is known 


to exiſt, but were at the very commence- 
ment of their exiſtence in that ſtate of mi- 
nute diviſion. Which aqueous ſolution re- 
. quires, but which no known exiſting quan- 

eee would de able to effect. 


Now , 


1 IT a 8 
No it is a well known chemical fact, 
that leſs of any menſtruum is requiſite to 
keep a ſolid ſubſtance 1 in ſolution; at leaſt 
for a ſhort time, than originally to diſſolve it. 
Vet if the quantity of aqueous fluid re- 
quiſite even to keep the maſs of ſolids in 
ſolution were too ſmall, as poſſibly it may 
have been, this would only haſten the /& 
con general fact; to which I now proceed, 
namely, the cryſtallization, precipitation, 
and depoſition of theſe ſolids. But before 
L enter on this event it will be neceſſatry to 33 
conſider eee 5 „ 
original chaotic fluid. Nen 3 e 
The water which didn this men- 
ſtruum, being in a liquid ſtate, muſt have 
been heated at leaſt to thirty: three degree 
and poſſibly much higher. Secondly, it 
contained the eight generic carths, all the 
metallic and ſemi - metallic ſubſtances now 
known, the various ſimple ſaline ſubſtances, 
and the whole tribe of inflammables, ſo- 
lid, and liquid, which are of a ſimple na- 
ture, variouſſy diſtributed, forming upon 
the whole a more complex menſtruum 
than any that boy: ſince exiſted, and con- 
HR * | 


* 
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„„ 
ſequently endued with properties very ab- 


ferent from any nich we have been 
IS. ſince acquainted; £1 4-345 Sf; '} D ot 15 498. 4 


Hence elementary. Gin on the principle of 


i heat. muſt have been coeval with the crea- 


tion of matter, and the general Properties 


olf gravitation. and electiye gerede, PR 
be ſuppoſed: of equal nate. 


The proportion of the; different 3 


ee the chaotic fluid to each other, 


may be men upon the Whole nearly 
the ſame as that hic they at preſent bear 


to each other, the ſiliceous earth being b; 
jar the moſt copious, next to that, the fer-, 
5 5 rugimous, then the ar 


illaceous and calca- 
reous, laſtly, the magneſian, barytic, Scot· 


tiſh, and Iargonic, in the order in which 
they are named, the metallic ſubſtances 


(except iron) moſt ſparingly ; ; particular 5 | 


parts, however, of this polygenous fluid a 


very different proportion muſt haye ob- 
tained (as in ſome parts of the globe) ſome 
ſpecies, of earth or metal, &c. haye ever- 


more been found more copious. pies in 
others. Some geologiſts, as Buffon, and 


of late Dr. Hutton, have excluded calca- 


reous 


„ 3 

reous earth from the number of the pritneval, 
aſſerting the maſſes of it we at preſent be- 
hold, to proceed from ſhell fiſh!” But in addi- 
tion to the unfounded ſuppoſition, that ſhell 
fiſh or any animals poſſeſs the power of pro- 
ducing any ſimple earth, theſe philoſophers 

\ ſhould have conſidered that before the exiſt- 
ence of any fiſh. the ſtony maſſes that in- 
cloſe the baſon of the ſea muſt have exiſted, 
and among theſe there is none in which | 

_ . calcareous earth is not found. Of this cir- 
cumſtance indeed Buffon was ignorant, the 
analyſes that prove it being unknown to 
him. Dr. Hutton endeavours to evade this 


argument by ſuppoſing the world we; now 
inhabit to have ariſen from the ruins and 


fragments of an anterior, and that f 


another ſtill prior, without pointing at any 
original. If we are thus to proceed in in- 
_ J ſhall not pretend to follow him, 
but if he ſtops any where, unleſs he alſo 
ſuppoſes his primitiye globe abſolutely dif- 
ſerent from that which we inhabit, (and 
with ſuch I do not meddle) he will find 
the ſame argument equally to oecur. 
In a fluid conſtituted as that juſt men- 
tioned, it is evident from the laws of 


% 


eleQive 


of 0 14 * 
as attraction, that * various Sud, 
diffuſed through it muſt ſoon have coaleſced 


— 


in various proportions according to the laws 


of this attraction and the preſence or proxi- 


mity of the ingredients, and thus have cry 


tallized into different groups, which deſoend- 

ed to and were depoſited on the inferior 
folid kernel of the globe v. In thoſe tracts 
in which the ſiliceous, and next to it the 
_ argillaceouscarth moſt abounded, (and fuch | 
tracts appear to have ee eee eee 
extenſivr) granite and gneiſs appear to have 
been firſt formed, and their formation may 
thus be explained: Both theſt rocks conſiſt 

_ of quartz, felſpar and mica, in à variable 


proportion, but the quartz and felſpar are 4 


generally the moſt copious. - Theſe ones © 
are "themſelves compoſed” of ſiliceous and 
argillaceous particles, and particularly the 
firſt, principally" of ſiliceous, the two latter 
admitting alſo the argillaecous and à ſmall - 
proportion of the calcarcons, the magneſian 
and in ſome inſtances of the barytic. Now of 
theſe earths, Ws e e 8 Which 


** 1 5 {4 + 
* Mr. De Loes ACRES "that SEAS were e formd-by 
were depoſition, is refuted by 9 Parete 
. 5k 395: ene 
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„ 16). 
e equally 1 to water was 
at the ſame time moſt plentifully contain 
ed in it, its particles being more within tho 
reach of each others attraction. Hence we 
may conclude that the quartz firſt eryſtal- 
lized, ſcarce ever indeed, perfectly, from 
the diſturbance that muſt have occurred in 


| | ſuch an immenſe body of an heterogeneous 
| fluid, nor perſectiy pure by reaſon of its af 
f finity · to argil and calx x. Next to this fel- 
| ſpar, containing a ſmaller proportion of filex 
= and a larger of the other eatths, proportions 
which, from their eaſy fuſibility, alſo appear 2 
5 to exhibit. the marimum of attraction of 
theſe carths to each other When ſilex and 
9 argil prevail, muſt; have cryſtallized next, 
7 and laſtly the mica, a ſtone in Which the 
4 proportion of ſilex to argil is {till ſmaller,” 
Y The portion of water diſengaged from theſe + 
 carths gradually aſcended, and made room 
= for new ſhoots, which attaining the fore- 
1 going before they were perfectly hardened, I 
_ adhered to them cloſely, and thus at, laſt 
: vaſt uniform blocks were formed ; 7 Where 
= the ſhoots had not attained a certain degree N 
? — Tim water precipitates Slex, 905 R Sili- 
2 cum, 22 An, — 110. See 6 Sauſſure, 186, 3 3 
f 5 een 
4 


„ 5 

vf hardneſo or the ſofter ingredient, vizithe | 
miea abounded, the gneiſs was formed; and 
where the proportions requiſite to form fel - 
ſpar were deficient, the other granitic in- 
gredients being preſent, ſhiſtoſe mica was 
formed. Hence we may underſtand how it 
wo” d that gneiſs ſhould ſometimes be 
found in granite *, and ſometimes muſſes of 
e in the midſt of gneiſs, and why in 
uns, granite, gneiſs and ſhiſtoſe 
0 Beqhently- NIE _ ID. 

| Chiaypenit: 390 f. 0 2 

As the fluid Sen ich theſe cryfill- | 
ned granitic maſſes ſubſided Was of the 
moſt heterogeneous kind, it is not to be 
Wondered at that various metallic ſub- 
ſtances, and particularly: iron, and even ſome 
traces of carbon and plumbago, ſhould 3 524 
times occur in them. 2 Sauff. e „ 
Bergm. Jour. 1790. 532. R 
8 In other tracts where the 4510 e at 1 
cutred, but not in the proportions fitted to 
produce: granitic ingredients, other maſſes 

of the filiceous 5 Bens, as ſiliceous A, Ali 


STI FLUE Bt 5! 


=D * Werner kurze Claſkf. 9s 10. 6 Sauff. 195. 
+ He ſhews them tobe coeval, p. 396 andiine, and 
8 Sauff. 35. | 
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or partly cryſtallized and partly, depoſited. 
as in. G Sauſſ. 1 28, 6 2878; oc 263; nend 


In various places, argillites, hornblendt 


e Fa 


ſlates, ſerpentints and other primeval ſtones + 
of various denominations muſt have: ariſen = 


according to the predominant of - 
their ingredients by a mote or leſs: perfe&t 
or partial nene en 0 LAND: 
tie d, 
Metallic ſubſtances (al of which 1 fp - 
poſe to have originally exiſted in their com- 
| plete metallic ſtate) and. particularly iron. 
of all others the moſt copious, ruſt in ſun- 
dry inſtances have met and combined with 


ſulphur, the ſubſtance to nd 


particularly iron, have the greateſt affinity, 
and thus pyritous ſubſtances and ſulphurat- 

ed ores originated. Petrol, ſpecifically lighter | 

; indeed than water, but involved an the cha- 
otic fluid, meeting ſulphur to which it has 
an affinity, with it formed a liquid ſpe- 

Cificalhy heavier, which gradually involyed | 
and was. abſorbed by . carbonic particles 
Which were thus collected and precipitated. 
It is a fact at preſent well cſtabliſhed, 
a PD A. 


5 ee ee of heat is be — 4 
ing by anhalogy, how great then muſt have 
been the heat produced by the cryſtalliza- 
tion of ſuch immenſe quantities of ſtony 
maſſes as took place at this period ? tlie 


c immediate effect of which: muſt have been | 


8 an enormo enormous and untverſal evaporation, 


fecping over the ſurface of the heated 
fluid according to the inequality of its dif- 
fuſion and of the aner that ee it in 
various tracts. 2 arts; * 

The heat NG ne PE . 1 
ſtill farther increaſed in conſequence of an 


event which naturally refulted from the de- 


gree at firſt: excited. For in conſequence 
bol the heat and evaporation, the quantity of 


the chaotic fluid (the univerſal menſtruum), 
: as alſo its ſpecific gravity, were diminiſhed, ; a 


and thus the ſubſtances contained in it (of 


which it was not the moſt natural ſolvent) 


were ſtill more diſpoſed to precipitation, as 


7 uſually happens in ſuch caſes; thus then 
the ferruginous particles naturally not ſo- 
luble while in their metallic ſtate ir any 
fluid, and of which immenſe quantities ex- 


iſted, were rapidly and copiouſſy precipitat- 
),) no, ol 


2 / 


LOL 
as the aqueous particles intercepted bes 
tween them muſt in that caſe have been 
decompoſed;” and an immenſe quantity of 
inflammabte air ſet looſe, the heat thus pro- 
duced increaſingwith the maſſes operatedup- 
on, muſt have riſen at laſt to incandeſcence; 
in that circumſtance the oxygen abſorbeſd 
muſt have been in great mn 
and in its naſcent ſtate meeting and uniting 
with the inflammable air muſt have burſt 
into flame. The progreſs of ſuch high de- 
grees of heat muſt have diſengaged all the 
oxygen contained in the contiguous chaotic 
fluid, which uniting partly with more 
metallic iron, partly with the ſulphurated 
and partly with the carbonic and bitu- 
minous ſubſtances, muſt have occaſioned "ih 
ſtupendous conflagration, the effects f 
which may well be ſuppoſed to have ex- 
tended even to the ſolid baſis on which the 1 
chaotic fluid repoſed, and to have rent N . 
ſplit it to an unknown extent. | 8 
That flame ſhould thus burſt 1 hes 

* of the deep is not a forced ſuppoſi- 
tion, but has frequently been verified in lat- 

ter times. J hall only mention one in- 
I v » 


( 20 * 
me NEE happened i in the beginning of 
this century, when flames burſt out of the 


ſea near Wee and an n 8072p 
vated . einn, 95 ert F604 4 


Theſe volcanic e 1 of b which 
ſeem to have taken place at this period, 


chiefly in the ſouthern hemiſphere, were 


attended with important conſequences; the 


fkrrſt muſt have been the diffuſion of a con- 
_ fiderable heat through the whole maſs of 
the chavtic fluid, by which means the oxy- 

gen and mephitie airs diſperſed through it 


muſt have been extricated, 8 . 1 1 


: oy formed the atmigdhere.” 


The ſecond was the Poeten of fixed. 


155 air from the union of oxygen with the ig-⸗ 


nited carbon; this at firſt roſe into and dif- 
fuſed itfelf through the-atmoſphere; but in 
proportion as the chaotic fluid cooled it was 


gradually abſorbed by it. This abſorbtien 


occaſioned” the precipitation, and more or 


leſs regular eryſtallization of the calcareous 


earth, the greater part of which being 
much mote e hon the e e 


6 Phi. Trand. Avi, * Part, 22 
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DE 2¹ ) 
ſtill derbst in ſolution alter ce che 
had, for the moſt part, been depoſited. 1 
This explains why many of theſe primitive 
. calcareous maſſes are of all others the freeſt 
from foreign - admixture. In ſome in- 
ſtances, however, it muſt have happened 
chat the caleareous_ particles intermixed 
with other earths were faturated before the 
reunion and depoſition of the other earths, 
and hence, in ſome countries, ſtrata 'of | 
primitive calcareous maſſes occur in the 
midſt of gneiſs, or alternating with it; but. 
theſe inſtances are very rare x. 
That the formation of fixed air was an 
event ſubſequent to the formation of moſt 
of the primeval ſtones, appears from the 
obſervation, that the calcareous earth 
found in the compoſition of primeval - 
- ſtones is in a cauſtic ſtate, 44 Roz. 206. 
The immenſe maſſes concreted and de- 
poſited on the interior nucleus of the earth 
formed the primitive mountains, It may, 
perhaps,” be thonght that this depoſition | 
ſhould be equally diffuſed, and mould con- 
ſtitute only an even cruſt over this interior 
nucleus, but ſuch a diſpoſition | is * 


a X 


* See Charpentier, 399, 402, 493: 
O3 to 


— 


| 
| 


* . 


{= ). 


to. he; nature of cryſtallization; . between 
_ whoſe ſhoots an interval always intercedes, 
if not too ſudden. The water firſt diſ- 
Charged of its diſſolved contents, and there- 
buy heated, moved upwards, being preſſed 

by the circumambient denſer fluid, which 

was too heterogeneous to mix with, and 


be. diluted by it. The depoſit already. form- 
ed affording to the ſucceeding portions of 


the charged fluid a baſis whoſe points of 
contact were ſo much the more numerous 
as its height was greater, thereby deter- 


mined theſe portions to a ſimilar depoſition, 


| until the, diminiſhed. denſity or exhauſtion 


of the menſtruum diminiſhed or put an end 
to the number and extent of the points of 
contact of the depoſited maſſes with the 


ſolids contained in the menſtruum. In 
ſome caſes alſo, particularly aſter the chao—- 
tic fluid was heated by the cauſes already 
mentioned, and a conſiderable eyaporation 
had enſued, the cryſtallization might have 
3 begun at the ſurface, as we ſee happen to 
ſwome ſalts and to lime-water. Thus ex- 


tenſive ſtrata might have been ſucceſſively 


| SIS, en in an horizontal, but of. * 


ten 


= 
. 
1 
Y vv 
< 
* 


(3) 


n ten from ene ruptures during their 
al, in an oblique, or nearly vertical, poſi - 
tion. Thus far we are led hy general ana- 
. 3 without the aſſiſtance of romantic 
or gratuitous hypotheſes, and the view of 
the ſubject, thus obtained, is ſufficient for | 
the explanation of moſt of the obſervations 
5 hitherto ande on the ſtrudture of * 
The — of b bee, is a id 
finddj; in the wide intervals of diſtant 
mountains, after the firſt cryſtallized maſſes 
had been depoſited, the ſolid particles ſtill 
contained in the chaotic fluid, but too diſ- 
tant from each other's ſphere of attraction 
thoſe that are known to be leaſt diſpoſed to 
C eryſtallize, and alſo to have leaſt affinity to 
water, were gradually and uniformly depo- 
ſited. Of this nature argillaceous particles 
are known to be, intermixed as may well 
be expected with a large proportion of 
ſiliceous and ferruginous particles of all 
others the moſt abundant, and ſome par- 
ticles of the other carths; by theſe com- 
5 re eee the ſur- 
„* ps C4 | face 


+= 


— 


bere be only'curſorily-r 


probably as "wo 
— wo ing) x Southern hemi- 
| er fee, inthe: on of © 
5 — e * 


could receive 
| withinits ie Wache Pt vor 
: 2.— caſioned} by tho antecedent more dy in 
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ö 7 covered. 
enten, time tes earths dem che de- | 
* bundant inoreaſe s, but 

| a primitive — 

| "Has end event of — | 


* 


as, N. 
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The next important 


land ani 
Ag for the — - 


eeliclovare . 
1 nl the pen 
were formed, 


the natu- e 
went nt . 
: Seeed. 


oe bed ar We 


8 unleſs the : 


ar height of 
as 5 the perpendicul 


fluid: Was * ee 
the 


emerged -5y N 


—_— 


ee 
emergod continent conſiſting of mountains 

. 
and by drying, conſvlidated. 

The diſcloſure of the actual ee 
as I have juſt hinted,' appears to mie been. 
_ gradual,” The tracts at firſt uncovered wers 
thoſe whoſe height over the preſent" ſens 
amounts to 8 or 9000 feet, or more. 

This height oomprehends moſt of the 

Faſtern heights of Siberia, between lati- 
tue 490 and 55?, and of the extenſtve 1 
gions of Great Tartary, Thibet, the deſert 
of Coby or Chamo, and Okina, Sark in 5 
fome places to latitude 3559, and extending 
in the Nottheth parts fromthe ſburces of 
the Irtiſh, long. 93, and in the more 
Southern fromm the heads of che Ganges at 

Bourampooter, long, 80, Hohanho and 
Porentſho to long. 190 at the leaſt; and, 
f nes Ll Ander. ama "Or ar ee 5 

In Lantpes only, the PRI of 

Alps, Pyrenees, and of a few other moun- 
tains, were uncovered, but in America the 
narrow but long chain of the Cordeliers 
mp — I far above the 


ocean; 


5 


an d af = neceſſary ſerene 
ftom that which I am next to mention. 
. level of the ancient ocean ting 
- lowered to the height of about 8500 or 9 
3 then, and not before, it began to be 
peopled with n. I ſhall, therefore, from 
its ſimilitude to our preſent ſeas hence ſor- 
ward denote it by this denomination, to 
diſtinguiſh it from the chaotic Nuid, whoſe 
ane en Was ſo en and een 
no faſh. - De 
3; 3 ol e e 
ſubſequent to the emerſion of the tracts 
_ - juſt mentioned and to the reduction of the 
Waters to the height I have ſtated, is prov- 
dd by the obſervations of all thoſe who have 
3 To DS - viſited thoſe. countries. Pallas informs us 
Bhs that the immenſe deſert of Cobea or Cha- 
mo forms a flat platform whoſe elevation 
can be compared only to that of Quito in 
Peru (which Bouguer has ſhewn to amount 
to uppvards of 9000 feet), and that the 
. Nenn of the Moguls all along to the Chi- 
©, 08 Ele ar ung wee e | 


y FA 4 
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_ Major Rennel; in his account of the 


map of India, tells us, that the country of 


Thibet is one of the higheſt in Aſia, being 
part of that elevated tract which gives tiſe 
not only to the rivers of India and China, 7 
but to thoſe of Siberia and Tartary. The 
Southern ridge of the mountains of Bon 2 


tan (Thibet) riſes, he ſays, about a mile 


and a half above the plains of Bengal, and. 
may be ſeen in a horizontal diſtance of one 
hundred and fifty miles, p. 93 and 94, which 


indicates a height of fiſteen thouſand feet, 


or allowing for refraction according to Dr. FF 


Maſkelyne's rule; eleven thouſand nine 
hundred and eighty-one feet. 
wee to Abbe Man's calculations 


—— 


| C The 1 of Chineſe Ta N. E. of 5 : 
Chineſe wall, have been found, by barometrical mea- 


ſurement, to be 1 58 10 feet, 1 Bergm. Erdekuzel 172. 


If the miſtake amounted even to 3000 feet, which is the N 


moſt that can be ſuppoſed, MY their height would ex- 
ceed 12000 feet. 

The aſcent to Tiriary is fag wi ſome parts of it 
have been aſcertained to be 15000 feet above the ſurface 
of the Yellow ſea, 2 Staunton 206. See alſo: p. 508. 
"The mountain that divides Kiangſce province from that 


of Chantung, the vor og of the river, is bout 7000 


feet high. 


of 


6 


neee the moſt accurate und the 
muaſt moderate, the height of the Ganges 
and Hohanho; even at one thouſand miles 
diſtance from the ſea; muſt be three thou- 
und ſix hundred and thirty feet *. But Ma- 
Jo Rengel has ſhewn in the Philoſophical 
Tranſactions, 1781, p. 90, that the head .__ 
of che Ganges Lee be dad ts test Gs 
| from the ſea, therefore the country it flows 
8 MO bene eee | 
hundred, or nige thouſand feet, 


No in theſe elevated tracts no OT 3 
ſhells or petrifactions are found | in the body 
of any mountain, nor in any ſtone, not 
even in limeſtone, though it abound 2 


cularly about the ſources of the Amour, > 

Herm. 1 Chy. An, 1791, p. 185. But all 

the calcareous maſſes that occur arg cither 

: what are called ſaline like Carrara marble, or 

ſio fine grained foliated as to appear nearly = 
compact, but of the primitive kind. This 


abſence of marine ſhells and petrifactions 


_ from ſuch. extenſive regions has attradted 
tte particular notice of all travellers into 
| theſe parts as they are fo abundantly found 
lt all lower tracts of the globe, Gmelin, 454 


 ® Phil. Tranf. 1779. DE 5 


0 63 
Phil. 1 Falls, 1 Act. Petrop. 


44. Patrin, 38 Roz. 227. And though 0 


falt ſprings and lakes are found inthe higheſt 

plains, Pallas, ibid. 38, and even co mines 
in the mountains, yet no organic remains 
accompany theſe mines as they de in the 
lower tracts of the globe, 'Patrin, 38 ROE. 
226. Pallas indeed remarks ſome ſew pe- 
triſactions have been found in the rifts even - 
of -granitic| mounts, but theſe he rightly 
judges were depoſited. a at che time of 
the deluge; ibid. 44. 10 

Hence I think it — | 
theſe tracts were indeed formed in the bo- 
ſom of the primitive ocean, like all others, 
but that they were uncovered before the 
creation of fiſh; and ſince they contain 
limeſtone, that this ſtone does not neceſſa- 
rily and univerſally originate from commi- 
nuted ſhells; ihr e NN others have ad- g 
vanced *. 
That fiſh did not l until the Wer of the 

ocean was depreſſed to about eight thouſand 
five hundred feet, may alſo be inferred with 


* See allo Charpemtier's Denoaſraion of baba 
Error, ane f 


I equal 


(Sw) 


Apis from this obſervation, 1 
though ſeveral. lofty mountains at preſent 
exiſt, which far exceed that height, yet no 
Petrifactions or ſhells are incorporated in 
eee form them * This 
De la Peyrouſe atteſts with reſpect to the 
Ss which yet are moſtly calcareous-. 
Traite des Mſinat de fer, 335. Nor are any - 
found ia Santo Velino, the higheſt of the 
| Appenines, its height being eight thoufand 
"three hundred feet, whereas they abound 
in thoſe that are lower. In the Savoyan 
Alps, Salenche, Saleve, Mole, the Dole, all 
_ - of which are calcareous, but below the 5 
height of ſeven thouſand feet, contain pe- ] 
triſactions, but the Buet, which i is alſo cal. 
careous for the greater part, but whoſe _ 
height exceeds ten thouſand feet, contains 
none. Sauſſure paſſim. But quere if the 
Buet be not eee n 296. 1 


18, 

* Shall. fiſh appear to be ee eee I 
cient; ; perhaps the reaſon might be, that they could live 
in water more turbid with heterogeneous ingredients, 
ard more fouled with Petrol, than other fiſhs, or. be- 

cauſe the ſea was originally more falt. : 

Many amphibious marine animals require PI 
of land to ms their young. See 38 Roz, 263. 
* 1 


NT © 


Sauſſ. ad is 7 N in webe. 5 


* to ſay it is. N none 
And e of theurhotiing that 


contain pettifactions embodied. in their maſs, 
none reaches to the height of eight thou- 
ſand ſix hundred: feet. With reſpect to 
the Hartz, Laſius remarks, that no petri- 


factions are found in the mountains wWhoſe 


N height. (exceeds . two thouſand three hun- 
dred and ten feet, Laſius, 148; and Re- 
ncqvants, p. 76, aſſerts, that none of thoſe 


of Siberia on either ſide of the Altai exceed 


two thouſand Paris feet. Nay Pallas does | | 


not allow to calcareous mountains that con- 
tain petriſactions (Which on this account he 


judges to be formed in the ſea) above thir- 
teen or fourteen hundred feet, 1 Act. Pe- 


*, _ 


trop. 593 but a view of the mountains of 


Switzerland ſhews that WP of. hem are 
much higher. 
The nẽdareſt i I ha met W 


3 


to the limits I have aſſigned to the height 
of the ancient ocean when it began to be 
peopled with fiſh, is an obſervation of Mr. 


- 
1 


De Luc's, that he found cornua ammonis 


petrified on mount Grenier, whoſe height 
is ſeyen thouſand eight hundred feet, 2d 
Lettres 
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eien & le, Nate, 1907; Aden of 

Baron Zoits on the mountain of Terglore 

in Carniola, that petrifactions were found 

in meſtone at the height of between thir · 

teen and ſourteen hundred German lachters; 

taking ſuch to be equal to thoſe of the 
Hartz, the height was eight thouſand five 
hundred Engliſh fect nearly, and hence I 
dave extended the limits to eight thouſand 
tre hundred feet; yet it does not appear by 
N.. De Luc's relation that theſe petrifac- 
tions were imbodicd'in the None or rock 

Which eonſtitutes the mountain, and there- 

fore may well be only relies of the deluge. 

He alfo ſays that the chain of Jura abounds 

in marine remains; but Jura conſiſts of 

two chains, the higheſt of which conſiſts 

. ol primeval limeſtone in which no petri- 
flactions are found, and this is the higheſt, 

30 Roz. 275, and 11 Annales Chy. 26s, but 

the lower chain certainly abounds in them. 

Fichtel alſo remarks that ſtill higher on the 

= mountains of Terglore no petrifactions are 
dound imbodied, Mineral Aufsatz, p. 4. 
Aͤcſter this elevated tract of the globe had 

* uncovered, there is no reaſon to ſup- 
©: that it long remained diveſted of ve 
8 5 


* 


— 1 * 


add 


8 or unpeopled by animals, being in 
every reſpect fitted to receive them. The 
ſevere degree of cold which at preſent diſ- 
treſſes theſe countries during the winter 
months, is ſolely owing to their diſtance 
from, and elevation over, the actual ſeas 
(as I have elſewhere ſhewn), circumſtances L 
that did not exiſt at this periou. 
That the retreat of the ſea from the low - 
er parts of our preſent continents was gra- 
dual and not fully effected until after; the 
lapſe of ſeveral centuries, many reaſons in- 
duce us to believe. / 1% Both ſides of the Al- 
taiſchan platform exhibit ſecondary moun- 
tains (ſo I call all thoſe which contain marine 
ſhells or other remains of animal or vege· 
table ſubſtances between their ſtrata, or 
incorporated. in the rocks or ſtones of which | 
they conſiſt) both of the calcareous and ar- 
gillitic kind, i in Which marine ſhells abound, 
Renov. 75; theſe therefore muſt have been 
formed before the ſea had receded far from 
theſe parts, and muſt have been the work 
of many years. | 
_ 2®, Not only in every. region of _ 
but alſo of both the old and new continents, 
DEE. whoſe | 
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whats Gtuation: is inferior 46 that above 5 


mentioned, immenſe quantities of marine 


ſhells either diſperſed or collected have been 


diſcovered. In the province of Touraine in 
| France, at one hundred miles diſtance from 


the ſea; there exiſts at a depth of eight or 


nime feet a heap. of ſhells of nine leagues in 


ſurface, and upwards of twenty feet in 


depth, many of which are thoſe of the 
neighbouring ſeas, a collection which cer- 

| tainly required many years to accumulate. 
Alem. Paris, 1720, p. 524, 540. Moſt | 


of theſe ſhells are placed on their flat and 


not on their convex ſurface —Ibid. which 


a they a ine been gently depoſited, 


alen e In ſome places ſhells 


of different ſpecies are thus accumulated, 
but in others they are regularly arranged in 


families.—1 Bergm. Erdekug. 251. 262. 


6 Roz. 120. Widem. Verwandl. 118. i 
Mem, Par. 1747. 1059. which ſhews alſo 


that they were neither ſuddenly nor pro- 


miſcuouſly_ collected. Many ſmaller but 
fimilar accumulations occur in England, as 
oy be TOM: INE Philoſ, Tranſ. and Ray's 


57 Diſ 
3 Ny 
b * 


Ces 


Diſcourſes, and in Peru 2 Don Uher: Vox: 4 


* 197. and alſo in Italy, Spain, Germany, 


Poland, Sweden, &c. which being gene- 


rally known and acknowledged it is need - 


leſs to detail, but it deſerves particular at- 


tention, though many of them are found 


at a depth of from eight to one or two 
hundred feet under the ſurface of the earth, 
and at ſtill greater depths from the ſurface 
of mountains, yet ſcarce any are found 


lower than the actual ſurface of the bed of 


the ſea.—1 Bergm. Erde, 176. 2 Wms. 
183,” contra, but this is in the Atlantic, a 

ſea newly formed. Some indeed are found 
that do not now occur in the neighbouring 
coaſt, becauſe they are of the kind called 
Pelagicæ, which exiſt only at great depths, 


as Don Ulloa has ſhewn, 2 Voy. 197, or 


becauſe the temperature of the actual ſeas is 


unfit for them, as the ancient ſeas, from 


the ſmaller extent of the ancient continents, 
muſt have been much warmer; "nay the 

number of theſe unknown wells 18 ae 
dag, | | 


We may alſo W that the loweſt . 
e as Brabant and Holland, contain 


moſt of them. In particular tracts of Ruſ- 


. 5 ſia 


E A . 1 ä 
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2 hey are. Ae very copious; becauſe-theſe 
tracts were longer covered by the ſea than 


a ſuture Eſſay. | 145 
4. Trees of dent kinds "li variousye- 


_ moſt other countries, as will be enn in 


e have been found in great depths in 
our modern continents, and even under lofty 


mountains, as at Meiſſen in Heſſia, and 


parts of the earth on which theſe trees 
grew muſt therefore have been dry land, 
While thoſe parts in which the trees are 
found were covered by the ſea, therefore 
355 e of the ſea muſt have been gra- 
Many I am ſenſible aſcribe theſe 

| CE to the ravages of the univerſal 

| deluge, - and in ſome caſes, believe, juſtly, 
but as they are often under hills or moun- 

8 tains, whoſe ſtrata are regularly diſpoſed, a 

_ FO regularity that can ſcarce, be ſuppoſed to 
3 take place during the eee of a de- 


cM ſes. | | * 

5. Trees have often been found 1 
near the ſummits of many mountains at 
© heights im which from pe A of cold 
which 


1 


| 
| J 958 oſten mixed with marine remains. Some 
| 


3 
, 33 at preſent prevails on eln they 
could not grow, therefore they muſt have 
grovmn when the temperature of theſe ſurn - 
mits was warmer, and conſequently When 
they were leſs elevated over the ſurſace of 
the ſea, and leſs diſtant from it. See the 
Note in 1 Berg. Erdekuge]; 253 of the 
Pholades and: De: Lu. 
LLaſtly, Stratified mountains 60 various . 
; keights] beneath eight thouſand feet exiſt in 
different parts of Europe, and of both con- 
tinents, in and betwixt whoſe ſtrata various 
ſubſtances of marine, and ſome vegetables 
of terreſtrial origin repoſe, either in their 
natuxal ſtate or petrified; the regularity he 
and uniformity of theſe ſtrata ſtrongly indi- 17 
cate a cauſe whoſe action was regular and 
uniform and long continued; now. tides, © 
are the only cauſe of this nature with which 
we are acquainted ; ſudden and violent in- 
undations and of ſhort continuance are in- 
compatible with ſtratifications ſo Negular | 
and numerous. In ſome few inſtances, it 
is true, much irregularity. and confuſion 
| prevails amongſt the ſtrata, from the diſſo- 
lution, elapſion, or different compreſſie on 
of ſome of theſe ſtrata, or from their inter- 1 
eg: P 
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n during their formation, by * 
introduction of extraneous rocks projected 
amongſt them by adventitious cauſes, as 

_ earthquakes or volcanocs; or the tides 2 


themſelves may have ſometimes been ren- 
dered irregular by ſtorms, currents or the 


 irregular' profile of the ſhores, as we , 
obſerve. But even in theſe caſes the length = 
of time neceſſary for the formation of the 
| var der all e of N _— tu. 


We allo Gere, tat though the fats 


themſelyes are not arranged in the order 
of the ſpecific gravities'of the materials that 


oompoſe them, the lighter being frequently 


placed beneath the beavier, yet within 
_ each ſtratum the materials that compoſe it 
are almoſt always arranged according to the 
laws f _— e 1 FOE as; 


179, 


Theſe bertel cally prove that "Oy 


retreat of the ſea from the vicinity of the 
loſty mountains and elevated platforms that 
firſt emerged was not fadden, but continued 


for ſeyeral ages, and that the various ſtra- 


tified ſecondary mountains at preſent ex- 
| ing) wee n {ig it * its re- 


| freat, 


S. +» 


TR 


treat, and after the creation of fiſh. - The 
; mode of this: formation now n our 
1 en as hs ae of ü 3 e 
of ſecondary mountains as the nature af an 
object inſcrutable to human eyes can allow - 
us *, we muſt obſerve, 10. That the greater 
part of the particles of ſolid matter contained 
the creation of fiſh, the various materials that 
mountains muſt have been furniſhed either 
by the deſtruction of ſuch of the primary as 
exiſted in the ſea, but either from want of ſo- 
lidity or the ſmallneſs of their maſs were too 


feeble . to reſiſt its impetuoſity When ani⸗- 


mated by ſtorms, and being by continued | 
friction reduced to atoms, or rolled into 

tumblers, were either diffuſed through, or 

hurried along by the agitation of the waters, 
or were crumbled to pieces by earthquakes, 
and variouſly diſperſed through the ocean, 
or theſe materials were ejected in immenſe - 


heated maſſes, by ſubmarine volcanoes, into 


the bots” 10 the ware, to RO 2 85 1 
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| der comminnited,” diſintegrated, or de 

© eompoſed,) 1 
md mon Lilia thus Aifaſed at differ | 
= periods of time through the vaſt body 

of the ocean; muſt have been gradually 

Precipitated and depoſited on ſuch ſolid 

=—_— maſſes as refiſted the progreſſive motion im- 
_  --: - preſſed upon the precipitating maſſes by 
= that tumultuous element; hence they dp- 

plied to and reſted on the low: lateral fur- 

faces of many of the moſt conſiderable pri- 

mary mountains, or were accumulated on 

the ſcabrous but firmly rooted fragments 

. of web of thoſk aint as were before 
deſtroyed, intombing the ſhell-fiſh that ad- 

hered to or reſted upon theſe fragments, 

-— ud arreſting by their initial ſoftneſs the 

wWoexious ſunk woods and ſuch other vegetable 
EE: or © niacin as chanced to be mixed 
with theſe precipitating maſſes, or were 

ſubſequently borne upon them. Trees na- 
turally aſſumed the ſituation that afforded 

: e reſiſtance to the currents that conveyed - 

== them, and hence the uniformity that has 

bpeen obſerved very frequently in theit po- 
ſition. Theſe depoſitions, when during 

their deſcent they attained a certain degree 
5 of 
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Io, of denſity, "muſt have proved fatal to the 
various ſpecies of fiſh which were/involved 

in them, and hence the origin of the more 


ſeolid piſcine remains at preſent found in 


them; the ſofter parts being deſtroyed by 


putrifaction, in this manner, but after long | 


intervals of time, the ſucceeding ſtrata ap- 
pear to have been formed, but they did not 
attain their preſent ſolidity until aſter the 


retreat of the ſea, and through the operation 


of cauſes which I ſhall preſently mention. 

From the circumſtances here ſtated, we 
may eaſily account for ſeveral of the moſt 
ee geological obſervations, as 
1. Why ſtratified hills have cb 
found. repoſing on primary rocks, or inveſt- 


ing primary mountains, as on granite, gneiſs, | 


argillite, &c. as Ferber, Born, Pallas, Ger- 
hard, Charpentier, Werner, Sauſſure, &c. 
atteſt*, not as matters of opinion, but as 
facts they have conſtantly been witneſſes 
to. Doctor Hutton, indeed, thinks this 

obſervation does not hold true with reſpect 
to Scotland, or even with reſpect to the 

eee wart of. en becaule in wee i 
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„„ 5 
ing the greater part of that iſland he ſeldom 


©. _inetiwith-granite;/ bas ie is plain from what 


has been ſaid, that it is not on the ſurface = 
it ſhould be expected, but under the ſupe - 
nor ſtrata, thereſore the Doctor's obſerva- 
tions, but not his aſſertions, are perfectly 
conſiſtent with thoſe of all other geologiſts. 
However Mr. Everſman of Berlin, who re- 
ſided ſome years in Scotland, tells us that 
the fundamental rock (Grund gebirge) of 
Scotland is a maſs of the granitic kind, 1 
Bergin: Jour. 1789, 495; and Dr. Aſh re- 
lates that not only near Aberdeen, but in 
| the more ſouthern. parts, extenſive, granitic | 
. mountains often! occur, 1 Chy. Ann. 1792, 
- "tw; The truth is that the whole. of Bri- 
| tain-fecms 40. have been formed of ſtrata, 2 


= ey other primitive rocks, 
0 oi in . _— Yoke e acceſ . 


ſible. 

. ans A nn 

_ tains are generally elevated in the direction 
that faces the next primitive. mountains, 


though frequently diſtant from them, being, 


as we have ſeen originally, formed againſt, - 
and along the * ſides of thoſe moun- 
BE „ | 0m 


e e e | 
keins, and the ſeparation. oœcaſioned by the 
courſe of waters that formed the vallies 
chat intercede between them *, The ſeem- 
ing exeeptions to this rule ariſe either frond | 
the ſinking of the primitive mountain to 
which the ſecondary faced, as happened to : 
that which ſtood: where the lake of Genes 
is now! placed, whoſe bottom is chiefly | 
| granite, or ſome other primitive rock, as 
Mr. Sauſfure atteſts, 1 Sauff. 1 5, and there - 
fore the elevation of the ſtrata of the Mole, 
Saleve, &c. face the lake, Id. p. 222, 228. 
&c. or becauſe theſe ſtratiſied hills were 
originally independent, being formed on 
the e e e . ge e = 
already faid, 8 84 
Hence alſo we may e e 
2 obſervation made by Mr, Schrieber on the 
moyntain of Gardette, which conſiſts of 
hmeſtone ſuperimpoſed on gneiſs; he ob- 
ferved that where they joined, the gneiſs 
had penetrated into the body of the lime- 
tone, but the limeſtons did not penetrate 
into that of the gneiſs, whence he juſtly. 
Ari at" We yin e 


1 


ſtate, 


OS 0 — 9: 
ſtate; but the gneiſs already conſolidated, 


when the contact took place; 36 ROz. 


359. Similar to this is the obſervation of 
Mr. Sauffure, 1 Sauſſ. 528, that a pud- 
; dingftone with a calcareous cement or ar- 
gillaceous grit is, generally interpoſed be- 
twixt the uppermoſt ſtrata of the primary 
and the loweſt of the e, ſecondary ſtrata as 
the. ſoft ſecondary mer" inveloped the 
_ pebbles or gravel on the ſurface of the pri- 
mary; this he obſerved in the Alps, the 
Voſges, the Cevennes, '&c, This is alſo 
_ conſtantly. obſerved in coal mines, where 
- ſemi-primigenous' ſtrata (Todliegendes) a 
- fandſtone or breccia, with: a calcareous or 
 afgillaceous cement, forms the laſt ſtratum. 
M5 'over the primitive rock.” 
Many, indeed moſt, of the chte 
1 made, are explicable on theſe prin- 
eiples, which, not to extend this part of 
the Eſſay N 1 1 5 1 ce 18 en 
| omit. n 
The retreat of: the b e PR 126 
eee through the rifts already men- 
tioned, or poſfibly through others ſubſe- 
gquently made, probably until a few cen- 
tuties before the A” Its ceſſation long 
| befora 


1 - 
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which the mountains muſt have acquired 
to withſtand the ſhocks they muſt have 
underwent during that cataſtrophe. To 
acquire this hardneſs a long period of time 
was neceſſary, both for their deſiccation 
and the infiltration of thoſe particles to 


which: the ſtrata of ſecondary mountains 


| EN 5 We 
Il do not by this pretend that thi asd, | 


ary ſtrata had not acquired a certain degree 


of ſolidity in a few minutes, even . after 


their depoſition, and conſequent] y long be- 


fore their emerſion ; on the contrary,” this 


muſt ſoon have been acquired in the ſame 


manner as we find calcareous depoſits to 
harden at the bottom of ſalt · pans, and tea- 
kettles, while full of liquor, and tartar in 
hogſheads of wine, and pouzzolana mortar, 


&c.. but this hardneſs is moderate in oom- 
pariſon of that which they acquired by de- 
ſiocation and continued infiltration, as we 


18 
- % % —_ 


daily experience in moiſt" limeſtone quar- 


_ ries, where though the ſtone is originally 


| bard, yet it becomes much harder when 5 


dried. The induration effected by infiltra- 
tion is ſtill more conſiderable, as by it the 


' 


minuter. 


4 


(6). 


er the- eee 1 
ſor. that traps and baſaltic pillars are always 
harder at the bottom than at the top, 
Otonſt. & 267, and the upper ſtrata of 
umeſtone particularly of that ſpecies called 
freeſtone, are always ſofter near the ſur- 
face'of the quarry than at a greater depth; 
that ſuch infiltration is not an imaginary 8 
proceſz, let it be explained how it may, 
and conſequently that the hardneſs of the 
lower ſtrata does not proceed merely from 
the preſſure of the upper, appears by an 
elegant obſervation of M. Werner's, that 
where various ſtrata of a different nature 
occur, the petrifactions that are found in 
the inferior, are frequently filled with the 

matter of the ſuperior inſtead of that of 
the ſtratum which contains them, Wedem. 
Umwandl. 118. The petrified ſhells found 
in clay or argillites are commonly com- 
preſſed and flatted, as Mr. Bergman re- 
, marks, as argil hardens by contraction, but 
* thoſe found in limeſtone. retain their pri- 
mitive 3 theſe harden e wo 


VVV | 
theſe events, In the beginning God re-. 
< ated the heaven and the earth, that ĩs to 
fay, the firſt event in the hiſtory of this 
- was its ES e ee V eg 7 
1 And the eee e fit 
void, that is to ſay, that the earth at 
| theitiens Gim creation was without form, 
&c. therefore another terraqueous globe 
did not previouſly exiſt in a complete ſtate out 
of the ruins: of which the preſent earth 
was formed, as ſome have lately amagined; 
' without form and void the Hebrew has. To 
is to ſay, that the earth was partly in a LES 
chaotic ftate, and partly full of empty cavities, 
which is exactly the ſtate, which from the 
conſideration of the nennen | 
1 have ſnewn to ons” been neceſſarily its 
primordial ſtate. t ao 2 bh 
And l was on the face of the 


2 „deep, conſequently light did not at firſt 
exiſt, The deep, or abyſs, properly denotes 
an immenſe depth of water, but here it „ 
3 en ove; _ 


mixed 
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ae or 3 maſßs of earth and water. 
David, whoſe knowledge was derived 
e from Moſes; and who probably poſſeſſed.a 
15 „ wa abridged copy of Geneſis than we do, 
| ertrpreſsly tells us that the earth was covered 
with water; „the 1 like a 3 
was its covering“. Pfalm civ. v. 6. 
Hence we ſee thatithe-watt\ was Gl 
the beginning in a liquid tate (and not in 
hat of ice) as T have mentioned; and con- 
—— elementary fire, or the eee 
bans heat, exiſted from the beginning. 
And the ſpirit of God (or rather a foi 
exit ; moved on the face of the wa- 
* ters ;”* here pirit denotes an inviſible elaſ- 
tic fluid; via. the great evaporation that took 
place ſoon after the creation, as ſoon as the 
ſolids began to eryſtallize, as I have ſhewn. 
| Of God, is a well known Hebrew idiom, 
8 denoting great; moved, or rather hovered, 
=—_ ; over the waters. David here mentions a 
V which he undoubtedly took from Mo- 
= ſees, though omitted an our preſent copies 
» Geneſis, and this fact is eſſential to our 


4 _— theory, namely, that the waters ſtood 
= | above © the mountains.” Palm civ. v. 6. 
Therefore | the mountains were formed in 


j j| | 
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„ 1 49 . 
| the: boſom of the! meateriipaed have ſtated. 
Nay, lie uſes an expreſſion that moſt ptoba- 
by hath hitherto been ill underſtood, that 
ro < which it ſhall not be removed for ever. bd 
| This appears to me to denote the depoſition — 
of the ſolids contained in the chaotic waters, 
on the ſolid kernel of the globe, from 
whence they ſhould never be removed, nor 
indeed have they ever ſince.” _/ - » 
4 And God faid, Let there be light, wy 
** there was light; here we may obſerve. 
that fact only, were revealed to Moſes or 
the perſon (moſt probably Adam). from 
words choſen by Moſes, or this perſon,” 
were ſuch as coincided, with his own no- 
tions, or were moſt intelligible to an igno- 
rant people. The phraſes, God faid, God | 
Jaw it wat good,” God called, uſed in this 
chapter, are mere anthropological phraſes, 
ſuited to the conception of thoſe to whom 
theſe ſacts were related, for religious and 
moral, and not merely for (ſcientific purpoſes. 
To men of ſcience their ſignification could 
not be ambiguous. God ſaid, ſignifying : 
7 no more than that events naturally poſble - 


8 . place by virtue of che laws of their 
production, which laws God had eſtabliſhed. 
God ſaw it was good, ſignifies merely 

that it was good, and the expreffion «God 


call 12 85 denotes no more chan e re- 


| 0 ſuch a name. t 
The production of light doin t in 
| the order of events recorded by Moſes, as 
it does in our theory, and moſt probably 
: denotes the Names of volcanic -cruptions, 


the Hebrew certainly bears this ſignifica- 


tion. The period of its exiſtence Moſes 
. called day, (evidently from its reſemblance 
to true days, which could have exiſted only 


at a ſubſequent period, namely after the 


15 ſun had gained its luminous powers. 


1*And'God faid; Let there be a frma- 


* ment in the mid of the waters, and _t 
ee it divide the waters from the waters.“ 


Here Moſes indicates the production of the 
atmoſphere, the word which in our tranſ- 


PM 
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ſolid, . becauſe the general opinion of the . 5 


ental ſages was, that the heavens were ſolid, as if 
" true ſenſe of the Hebrew was to be ee From FO 
8 . Her 
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te). 


5 Code expanſe, or an expanded or dilated 
ſubſtance; than which amore proper name 
could not ſurely be choſen for the at no- 
ſphere. © To divide the waters from the 
4 waters, that is, to ſeparate and contain 
vapours, Which is one principal. uſe of the 
ane Burt 5 
And God faid, Let the ii 
the heavens be gathered together in one 
place, and let the dry land appear, and it 
< was ſo. This is the fifth event which 
Moſes places i in the ſame order of ſucceſſion 
that mere philoſophical confilerations 15 
ſign to it. 0 EEE 
The word appear is e es As „ 
ſeems to denote that the diſcloſure: of the 
carth was facegſſtve, and had not fromm the 
beginning fully ad eee 2 
K K Ge. EN | 
The events, e Fe aan I | 
| omit, as not relating to  geology,. and, ſhall : 
only mention the creation of fiſh, a fact of 
great importance in the theory of the 
carth ; this, Moſes, as well as philoſophy, 
tells us happened after the ſeparation of 
the waters from the dry land and primitive | 
mountains. He alſo relates that the Crea- 
5 | EA 3 


4 
4 
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5 biney 
cConſequently one muſt be true, and, then, 
So fo muſt alſo the other. 


6 2 ) 
hich br Hand- dcin Wis ſubſequent to 


That of fiſh; a fact which geological ber. 


vutions alſo indicate, for their remains are 


_ ulways found near the ſurface of the earth, 
whereas thoſe of fiſh are found at the great- 
© eſt depths. This order of ſueceſſion is not 


only allowed by Mr. Buffon, but made one 
of the principal pillars of his ſyſtem. 1 


Dpoquy s de la Nature, p. 231, in Bvol | 


Here then we have ſeven or eight geo- | 


boston - Hncte, related! by Moſes on the one 


part, and on the other, deduced ſolely 


. fromthe moſt exact and beſt verified geo- 
logical obſervations, and yet agreeing per- 
fectiy with each other, not only in ſubffance, 
but in the order of their ſucceſſion. On 


whichever of theſe we beſtow our confi- 


1 dence, its agreement” with the other de- 


monſtrates the truth of that other. But if 
we beſtow our confidence on neither, then 
their agreement muſt be accounted for. If 
we attempt this, we ſhall find the iniproba- 

that both accounts are falfe, infinite ; 


A two accounts derived from fources 


4 53 


| ſtance but in the order of ſucceſſion of two 


events only, is already highly improbable, - 


if theſe facts be not true, both ſubſtantially 
and as to the order of their ſucceſſion. Let 


this improbability, as to the ſubſtance of 
the facts, be repreſented only by +++ then 
the e of, their agreement as to 


ſeven. events 1s Eo that i 18, 83 one to ten 


_mailliow; and would be much -higher if the 
order alſo . e into the e 


— 


tion. 
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each hes ſhould agree 2 only in the ſub⸗ 5 
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on THE : DELUGE. | OR ” 5 

ere 3 1 VER arias; "ablithea, 
in the preceding Eſſay, the credit due to 
- Moſes on mere philoſophi ic grounds and ab- 


ſtracting from all theological conſiderations, 


I ſhall.not ſcruple taking him as a guide as 


far as his teſtimony reaches, in tracing the 


circumſtances of the moſt horrible cataſtro- 
. phe to which the human and all animal ſpe- 
cies, and even the terraqueous globe itſelf, 
had at any period ſince its ori gin been ex- 
- poſed. His teſtimony is indeed in ſubſtance | 


confirmed by the traditions of many ancient 


nations, which may be ſeen in Grotius de 75 
Veritate, Huet Queſt. Alnet, lib. ii. chap. xii. 
Euſeb. Prep. Evang. lib. ix. &c. and there- 
fore needleſs to adduce; it is more to our 
purpoſe to prove it by geological facts, of 


which there are ſome that ſeem to me 125 
fealy concluſive. 


iſt, According to Don Ulloa, Kells were 
found on a mountain | in Peru at the height 


of 


e 


of 14220 .. 2 Buff. Epoque, 268. Mem. 
Par. 1771, p. 439, in 8vo. 1 Gentil Voy. 
1176, in 8vo. Now T have already ſhewn, in 
the former Eſſay, that no mountains higher 
than 8500 feet were fornied ſince the crea- 
tion of fiſh, or, in other. words, that fiſn 
did not exiſt until the original ocean had 
ſubſided to the height of eight thouſand five 
hundred feet above its preſent level. There- 
fore the ſhells found at more elevated ſta- 
tions were left there by a ſubſequent inun- 
dation. Now an inundation that reached 
ſuch hei ghts could not be partial, but muſt 
| have extended over the whole globe. 
Adly, The bones of elephants and pe he 


noceri, and even the entire carcaſe of a rhi- | £ 
noceros have been found in the lower parts 
of Siberia. As theſe animals could not 


ve in ſo cold a country, they muſt have 
been brought thither by an inundation from 
warmer and very diſtant climates, betwixt 


which and Siberia mountains above nine = . 


thouſand feet high intervene S. It may 
be replied that Siberia, as we have | al- 
ready ſhewn, was not originally as cold 

as 1t 1s at Preſent; wich i is true, for pro- 


en 219, 220. SR” 
E 4: bably 


| « 55 3. 
w its original heat was the fame as 
that of many iſlands in the ſame. latitude 
at this day, but ſtill it Was too cold for ele- 
phants and rhinoceri, and between the 
dimates which they might have then 
inhabited, and the places they are now 
found in, too many mountains intercede to 
ſuppoſe them brought thither by any wan b 
means but a genera! inundation.  - Beſides, 
Siberia muſt have attained its preſent tem | 
perature at the. time theſe animals were 
ere, die den t der dies 
| . Shells "known as; L to 85500 
under climates very diſtant from each other 


— 


5 are in ſundry places found mixed promiſ- 


cuouſſy with each other; one ſort of them, 
therefore, muſt have been tranſported by 


an inundation; the promiſcuous mixture 5 


can be accounted for on nber Ones : 


* 
, tion. A 


Theſe * me hs mo nitro 
| ene proofs of a general deluge. To other 
fads generally adduced to prove it, another 
| origin any ares ny ene 


g and England, h 55 e remains 9 
5 Tome” * to Italy by Pyrrhus or the 
. Carth — 


c | es „ 


TER 


' Carthaginians, . or of thoſe. employed. hy 85 
the Romans themſelves; ſome are ſaid to 


have been brought to England by Claudius, 
4 Phil. Tranſ. Abr. 2d part, 242. 


theſe bones, however, are accompanied 


with marine remains, their origin is no 
longer ambiguous. . Thus alſo the bones 


and teeth of whales, found near Maeſtricht, = 
are not deciſively. of diluvian origin, as 
whales have often been brought down. as 


low as lat. 48. 34 Roz. 201. Nay er 
times they ſtrike on the coaſt of Italy. 
Targioni Tozzetti 386. 


Vet, to explain the leaſt ambiguous -" 85 


theſe phenomena, without having recourſe 


to an univerſal deluge, various e | 


have been framed. 
Some have imagined that the axis of the 
earth was originally parallel to that of the 


ecliptic, which would produce a perpetual 
ſpring in every latitude, and conſequently 


that elephants might exiſt in all of them, 


But the ableſt aſtronomers having demon- | 


_ ſtrated the impoſſihility of this paralleliſm, it 


is unneceſſary to examine its conſequences; 
it only deſerves notice that the obliquity of 
üniſhing than in- 

N : 201 ” creaſing, 


the e is pather. li 


(8 5 . 
5 hg See La Lande in 32 212. 
Beſides, hy are theſe bones accompanied 
by marine remains? Others, from the nu- 
tation of the earth's axis, have ſuppoſed 
that its poles are continually ſhifting, and 
conſequently that they might have ori gi- 
nally been Where the equator now is, and 
the equator where the poles now are; thus 


| De Siberia might have, in its turn, been under 


the equatar. But as the nutation of the 


_ + earth's axis is retrogreſſive every nine years, * 
and never exceeds ten degrees, this hy po- 5 


theſis is equally rejected by aſtronomers. 
44 Roz.' 210. 2 Bergm. Erde Kugel 30g. 
The pyramids of Egypt demonſtrate that 
the poles have remained unaltered theſe | 
three thouſand years. . 
The 3d hypotheſis is that of Mr. Buffon, 


to which the unfortunate Bailly has done 


the honour of acceding; according to him 
ttzhe earth, having been originally in a ſtate . 
of fuſion, and for many years red hot, at 
luſt cooled down to the degree that ren- 


| fered it habitable. This hypotheſis he was 


led to imagine from the neceſſity of ad- 

mitting that the globe Was, at. leaſt to a 5 

certain diſtance beneath its ſurface, origi- 
ww 


0 apatar: 
nally in a foft ate ; the ſolution of its folid 
parts in water he thought impoſſible, falſely 


imagining that the whole globe muſt have 


been in a ſtate of ſolution, whereas the 
figure of the earth requires the liquidity of 
it only a few miles beneath its ſurface. 


| Epoques, 10 and 35. If he had trod the 
path of experiments he would have found "= 


both the hardneſs and tranſparency, of 
what he calls his primitive glaſs, and thinks 
the primitive ſubſtance of the globe, namely, 
quartz, to be altered in a ſtrong heat with 
- the loſs of 3 per cent. of its weight, and 
that ſo far from having been a glaſs, that it 
is abſolutely infuſible. The loſs of weight, 


be muſt have ſeen, could be aſcribed to 


nothing elſe but the loſs of its watery par- 
ticles, and that, therefore, it muſt have 


been originally formed in water; he would 0 


have found that ſome felſpurs loſe 40 per 
cent. and others at leaſt 2 per cent. by 
heat; he would have perceived that mica, _ 
which he thinks only an exfoliation of 

quartz, to be in its compoſition eſſentially 
different. He certainly found their cryſ- 
tallization inexplicable, for he 0085. ok 2 
even LEE to explain 8 T 
| But 


0 60 © 
"Bat waving this, and; a e e of 


: other inſuperable diflicultics in bis hypothe- 


ſis, and adverting only to the ſolution he 


thinks his theory affords, of the phenome | 
non of the exiſtence of the bones of ele. 


phants, and the carcaſe of a rhinoceros i in 


Woes Siberia, I ſay it is defective even in that re- 
| ſpect. For al lowing his ſuppoſition that 


Siberia was. at any time of a temperature 8 
ſo ſuited to the conſtitution of theſe animals 


that they might live in it, yet the remains. 


lately found 1 in that country cannot be ſup- 


1 poſed t to belong to animals that ever lived 


in it. 
I, Becauſe 13 — are . at 


f the diſtance. of ſeveral hundred miles from 


the ſea, yet they are furrounded by genuine 


marine. vegetables, which ſhews that they 


were brought f e with thoſe. 


vegetables. 


Adly, Becauſe t they are gener found : 
in accumulated heaps, and. it is not to be 
imagined that while alive they ſought a 


common burial place no more than N at 


FI 


preſent do in India. 


3ahy, Becauſe the rhinoceros. v was found 
intire and unputrified, Whereas if the coun- 


| (6. "7 

4 try was Wadih when he 13 this could 
not have happened. 

Ithly, Becauſe in no very diſtant . 
| tude *, namely, that of Greenland, the 
bones & whales, and not of elephants, are 


found on the mountains, conſequently that 


latitude muſt have been in that ancient pe- 
riod. ſufficiently cold to maintain whales, 
as it is at this day; and that cold we know 
to be very conſiderable, and incompatible . 
with the proximity of a climate ſuited to 
elephants. 17 N. Comment. Petropol. 596. 
1 A&. Petrop. 5 5. Renov. 73. There- 
fore the animals whoſe remains are now 
found in Siberia could not have lived in it. 
The 4th hypotheſis ; is that of Mr. Ed- 
ward King, but much amplified and en- 
larged by N r. De Luc. Tbis juſtly, cele- 4 
brated philoſopher 1 is of opinion that the I 
actual continents were, before the deluge, | 
the bottom or bed of the ancient ocean, 
and that the deluge conſiſted in the ſub- 
merſion of the ancient: continents, which : 
conſequently | form the bottom or bed of 
our actual env conſequently , our actuel 


* The bare ver found in latitude 58. 


cake 


| G 

; mountains. were. all formed in the antedi- 

luvian ocean, and thus ſhells might be be left: 
| on their higheſt ſummits. 0 

In this hypotheſis the ancient continents 

mui have exiſted in thoſe tracts now cor : 

vered by the Atlantic and Pacific oceans; 

Z, if ſo, I do not ſee how the elephants could 


on have been brought into Siberia, or a whole 


rhinoceros found in it: For Siberia being 


then the bottom of ſome ocean, the ſea 5 


= muſt have moved from it to cover the ſink- 
ing continents, inſtead of moving towards | 
© 8; "Wd; ſtrew over. it their ſpoils —If it be 


ET ſaid that theſe animals were carried into the 


ſea before the flood, then, aſſuredly, the 
rhi inoceros ſhould have been devoured, and 
5 only his bones left. 3 
J0 ſay nothing of the incompatibility of 
this ſyſtem with the principal geologic phe- 
| nomena mentioned in my former Eflay, 
5 and of the deſtruction of at leaſt all the 
gram inivorous fiſh that muſt have followed | 
8 from their transfer to a ſoil not- ſuited to 
55 them, it is endently inconſiſtent with the 
| Moſaic account of this cataſtrophe, P which 
| account theſe philoſophers, however, admit. 
Moſes aſcribes the deluge to two prin- 
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cipal” nden * rain for forty days, 
and the eruption of the waters of the great 


; abyſs.” Nor to wbt purpoſe xn ef forty | 


days to overwhelm a continent that was to 


be immerſed under a whole ocean? He 


5 tells us the waters increaſed on the con- 


tinents a certain number of days, refled £ 


thereon another period of days, and then 


returned. Do not theſe expreſſions imply a 


permanent ground on which they increaſed 
and reſted, and from which they afterwards 


retreated? As the retreat followed the ad- 


vance, is it not clear that they, retreated 
from tlie ſame ſpaces on wu: 1 had be- 
fore, advanced and reſted? who 
Mr. De Luc replies, chat il the 13th 
* mls of the 6th: chapter of Genieſis, it is 


ſaid the earth ſnould be defrayed, and that 
Mr. Michaelis ſo tranſlates it. However it 


is plain, from what has been juſt men- 
tioned, that Moſes did not underſtand ſuch 
a deſtruction as ſhould cauſe it to diſappear 


totally and ſor ever; he tells us that the 


waters ſtood 18 cubits over the higheſt 
mountains; now as he has no where men- 
tioned the antediluvian mountains, but has 
the poſtdiluvian, it is plain that it is to theſe 


5 64. ) 
| Aiiiarration'relates, and theſe, he tells us, 
were at the time of the deluge covered 
with water, and uncoveted when the wa- 
ters diminiſhed; he never diſtinguiſhed the 


FL Poſtdiuvian from the antediluvian, and 


| I | muſt have conſidered chem as the | 
fame. 

2 Nor did Neal himſelf believe ae 

enim deſtroyed, for he took the ap- 

pearance of an olive branch to be a ſign of 
che diminution of the flood. This he ber- 
tainly believed to have grown on the an- 

cient: continent, and could not expect it to 7 

| have ſhot up frum the bottom of the ſea.— 


5 NM. De Luc tells us chat this olive grew on . 


an tantediluvian / ifland, and that theſe 
f : 1 illands, being part of the antediluvian 
bctan, were not flooded it is plain, how- 
ver, Noah did not think ſo, elſe he would 
not judge the appearance of the olive to be 
a ſigu of the diminution of the waters — 
Where is it mentioned, or what renders it 
neceſſary to infer that iſlands exiſted before 


the flood? If iſlands did exiſt, and were to 


| eſcape the flood, ſd might their inhabitants 
bene: nga the K. Tn Oy 


s 


1. i en de much more convenient 


for Noak, his family, and animals, to have 
r e ee | 


pent up in the ark. 2 Fur? 
7 The dove, Moſes tells us, returned the 


r reft Anon; ſhe conſe- 
quently ' could not diſcover the iſland, 


whereas the raven never returned, plainly 5 : 


becauſe he found carcaſſes whereon to feed: | 
© thiwrafors theſe carcaſſes were not ſwallows $7 
ed up, as Mr. De Luc would have t. 


Moſes tells us that at the ceſſation of the 


flood the fountains of the deep were ſtopped 


or ſhut up; therefore, in his*apprehenfion; 


inſtead of the ancient continents ſinking 


ſz}: 


into the deep, the waters of the abs 


flowed from their ſources upon that con- 


tinent and again returned; from all 1,“ 
it follows tat this bypothefn is as indeſen- 


ſible as the foregoing. K 


Paſſing over the gabe che”. 
| Woodward, and Whiſton, Which have 
been repeatedly refuted, I recur to the ac- 


count of this great revolution given by Mo- 


ſes himſelf, taken in its plain literal ſenſe, 


| wn eee vu perfectly con- 
7 | Bs © - titers, 


L 15 * 


* Y 
9 , 
k * 


. with all the ee nov 
_ known, of which 1 ſhalt: find occaſiom to 
mention many; he plainly bene iu ta e 

ſupernatural cauſe, namely the expteſs in- 
tention of God to puniſn mankind for tir 


JL | 
RE) 2 © * 8 4 


. 


| Crimes, 'We mult therefore confider the 
. miraculous effuſion of water, 
both from the olouds and from the great 
et the waters, ſituated: partly within 
andd parti without the caverms of the globe, 
word auce ſufficient to cover even the high- 
et mountains, as L have ſhewn in the for- 
mer Eſfay, they muſt have been ſufficient 
to do io a ſecond time when nnn 5 
* of thoſe receptacles. 8 
Early geologiſts, not encoding to-thbſe 
| 6, thought all the waters of the ocean 
inſuifivient; it was ſuppoſed that its mean 
dee did not e ee of a mile, 


as ponder. by it; ee 
pute that twenty-eight! oceans would be 
_ ___ to cover the whole carth to-the 
height of four miles, Which he judged to 
be that of the higheſt mountains, a quan- 
Br 
e * 2 further progreſs '1 in 

To mathematical 


x 


116 Sy 
damen and — 
cali neee 0 5 
5 ter than they were ſuppoſed to do. Morten. 
age depth, not from a few yague and: par- 
tial ſoundings, for ſuch they have ever been 
(the polar regions having been never ſound- 
ed, particularly the Antatctic), but from a 
ſtrict application of the theory of tides to 
the height to which they are known to riſe 
min the main ocean, demonſtrates that' a 
depth, reaching only to half a league, or 
even two or three leagues, is ineompatible 5 
with the Newtonian theory, as no degtk 
under four leagues can reconcile it with 
the phenomena &. The vindication/6f the 
Moſaic hiſtory does not require near ſod 
much. The extent of the fea is known to 
de far greater than Keil fappoſed; that f 
ſhe earth ſcarcely paſſing of the ſurface of 
e +Lulolf;)p: 233, f 1 2 
Dune poſlibility and reality of the deluge _. 
AE thus eſtabliſhed, T ſhall next, o 
vour to trace 5 origin, . and Rl ; 


5 


"SS, "wy. 


» Mem: Paris, 1776, p. 213. e 
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15 60 oF: | 
c anent conſequences.” That it ein- 
ated in and proceeded from the great fouth- 
ern ocean below the equator, and thence 
ruſhed on the northern hemiſphere, I take 
to be. a ee inference ff from the 5 flowing 
a The ee ocean is the n 
collection e on che hes of de 
1 . . 155 
2d, In the nem latitudes ee 1 
858 55 we find the animal ſpoils of *. | 
ſouthern countries, and the marine exuviæ 
: - the ſouthern ſeas, but in the ſouthern 
- latitudes we find no remains of animals, 
vegetables or ſhells belonging to the north- 
ern ſeas, but thoſe only that belong to the 
neighbouring ſeas. Thus in Siberia, to re- 
turn to the already frequently mentioned 
phenomenon, we find the remains of ele- 
phants and rhinoceri accompanied by ma- 
rine vegetables, and alſo with ſhells gd 
do not belong to the northern ocean. 
ls: 418. 1 Act. Petropol. 55. They 
_ uſt therefore have been conveyed . 


6 bottom can Fa 


Sound. Mem. Philoſoph. &c. concernant la decou- 
verte de 6 . 1787. ; 


e's] | by 
. ; * 
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dy the Aren ies dreh ſea overflowing ; 
theſe parts; as the elephants very natural 


crowded together on the approach of the 


inundation, they were conveyed. in flocks, 


and hence their bones are found in accu- 
mulated heaps, as ſhould be expected *. 


But in Greenland, which: is {till more diſ- ö ; 
tant, only the remains of whales are found 


on the mountains. Crantz Hiſtoire Gene- 


rale des Voy. vol. ix. 105. 80 in the | 
ſouthern latitudes, as at Talcaguana in 
Chili, latitude 36 S. the ſhells found on 


the tops of the hills are thoſe of the neigh- 


bouring ſea. 2 Ulloa Voy. p. 197. So thoſe 


found on the hills between Suez and Cairo 


are the ſame as thoſe now found in the Red 


Sea. Shaw's Voyages, vol. ii. and thoſe 


that exiſt in the calcareous rocks that ſerye . 

as a baſis to Egypt, are ſuch as are ſound 

in the neighbouring ny Volney Bos | 
„ 
Zaiy, The traces 5 80 a violent ſhoek, or 


impreſſion from the ſouth are as yet per- 
e in pany te, "0p My Fa- 


. Le 
TO gu) 


oy Oh ' >" 


— 


( 3@ ) 


tein; atteſts as to the mountains of Deuria 


: 5 on the ſouth: caſt limits of Siberia; he tells 
; us thiat the more caſtern extremities. of the 
mountains appear to be broken off by the 


impetuoſity of an ancient ocean ruſhing 
from eaſt to weſt; that the fragments car- 


| A: Went eee 


ockintty, » were 05 eder (by the Po 
that che miners are obliged to work at ha- 


ſerved that the S. end of Bering's iſland is 
much more ſhattered than the N. extremity. 


2 Nov. Nord: Beytr. 262. Storr, Hoepfner, 


- Gified by another event which I ſhall pre- 
: bentiy mentien. 1 Helvet. Mag. +73- 175. 

end 293. 4 Helvet. Magaz. 307. Laſius 
tells us chat the mountains of the Hartz 
ſuggeſt the ſame inference. Hartz. 95. 
To Wa e e eee La 
Boca 


zurd. Ibid. 226. Steller makes the ſame 
retnarks'on the mountains of Kamſchatka, 
81 Phil. Tranſ. Part ii. p. 479. and ob- 


yt 


and Sauſſure, inform us that the inunda- 1 
bien that invaded Swiſſerland proceeded = 
rom the ſouth, but its impreſſion was mo- 


On 1 


Accad. 288. ee 421 1125 ans . 
Athly. The very ain of 5 e 


| Obſervations; p. 15 42. . 


„cher gechegibab pre gi 1 pap 
be permitted to add the tradition of the or- 


thodox Hindus, that the globe was divided 


into two hemiſpheres, and that che ſouth- 


em was the habifation of dæmons that 


warred upon the gods. 3 Aſiatic Reſcarthes; | 


Si and 52. This war is commonly thought 
to be an allegorical deſctiption-of the flood; 


and hence the olive branch, denoting a di- 5 | 
nr ai the flood, became a TORE . „„ 


peace. 


the ſouthern ocean, otherwiſe he could bee 
ſee that the great abyſs was opened ? and 


did not an ĩnundation from the ſouth. eaſt | 


_ drive the ark north-weſt to the moumtaltis 
"OBE OE of 


1 thoſe of the South Ses. 8 iy 


| which arc-all/ſharpened towards th fonithy - 
where. waſhed by the ſouthern oon, indi- 
_ cate that ſo forcible an impreſſiom was made 
on them as nothing but the mountains could © _ 
reſiſt, as the Cape of Good Hope; Cape _ 
Cormorin, the ſouthern extremity of New 
Holland, and that of er e n 


Did not Noah ai on the borders * 


— 


| of Almenia , ts conj 


leaſt conſiſtent with the maſt: en no- 
tions of the primitive habitation of man, 


| which I take to be near the ſources of the 


0 Which, as the temperature grew colder, 


Ganges, (as Joſephus expreſsly mentions) | 
the Bourampooter and the Indus, from 


mankind deſcended to the plains of India. 
This unparalleled revolution, Moſes in- 
| forms: us, Was introduced by a continual 
ein for fotty days. By this the ſurface of 
ſthe earth muſt have been looſened to a con- 
ſiderable depth; its effects may even have 


been in many inſtances deſtructive; thus 


in Auguſt, 1740, ſeveral eminences were 
ſwept away, nay the whole mountain of 
5 Lidſheare, in the province of Wermeland 
in Sweden, was rent aſunder by a heavy y 
fall of rain for only one night. 25 Schwed. | 
Abhand, 93. This looſening and opening 
of the earth was in many places, where the 
marine inundation ſtagnated, an uſeful ope- 
ration to the ſoil ſubſequently to be formed, 
ag. by. theſe, means ſhells and other marine 
cexuviæ were introduced into it which ren- ö 
daered it more fertile. By this rain alſo, 
Na elt water, was, e. aten 


cious 


LE 73 — 
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ated. 


ts the dl of this ep : 


was undoubtedly effected, as Moſes alſo 
ſtates, by the invaſion of the waters of the 


Indian continent on the, one; fide to terra 


firma on the other, and thence to the 


ſouthern pole; and again from Buenos 
Ayres to New Holland, and thence to the 


pole. Tracing its courſe on the caſtern 
part of the globe, we ſhall ſee it impelled 
northwards | with reſiſtleſs impetuoſity 
againſt the continent which at that time 
probably united Aſia and America. 1 Phy- Ts 
ical. Arbeit. p. 13. 1 Nev. Nord. Beytr. 


278 and 294. This appears to have been 
torn up _ ſwept —_ (except the iſlands 


at 


fiſh i in great meaſure prevented. A The de- | 
ſtruction of animals ſerved the ſame! pu- 
poſes, and might, in many inſtances, be 
neceſſary to fertilize a ſoil produced by the 
15 decompoſition of primary mountains; from 
the animals thus deſtroyed the phoſphoric 
acid found in wy PSA ft . | 


great abyſs, moſt probably, as I have fad, 
that immenſe tract of ocean ſtretching from 
the Philipine iflands, or rather from the 


* 
— 


| 5 ſelf over the collateral countries ; the part 
checked by the Tartarian mountains form- 


* 


(4 T ON 
en ee, dme of whicliaie prmi- | 
5 tive mountains, and ſeem torn from the con- : 


tient. Staunton's Voy. to China, 4to. 
P 310.) as far north as latitude 400 its furs 


ther progreſ appears to have been ſomewhat 


checked by the lofty: mountains of China ad 
Tartary, and thoſe on the oppoſite Ameri- 


can ooaſt; here then it began to dilate it- 


ing, by ſweeping away the ſoil, the deſart 
of Coby; while the interior or middle tor- 


bnd prefſel forward to the pole; but the 


interior ſurge being ſtill: more reſtricted by 


, contiguous, numerous, and elevated 
mountains of eaſtern Siberia and America, 
muſt at laſt have ariſen to a height and 
preſſure which overbore all reſiſtanoe, daſh- 
ing to pieces the heads of thoſe mountains, 
as Patrin and Steller remark, and bearing 
over them the vegetable and animal ſpoils 
ol the more ſouthern, ravaged or torn up 
eontinents, to the far extended and in- 
' dlitied plains of weſtern Siberia, where its 
' frve expanſion allowed it to depoſit them. 
| Hence the origin of the bones and taſks of 


r in che e ; 


. 


4 


ot * ſandy or ds eminences 
ene 


Mr. Pallas rightly qudges. 


If now, returning to the ban ite Gm; f 


 thmplats che .cfiedts of this overwhelming 


- invaſion on the more ſouthern regions of 


India and Atabia, we ſhall; where the coaſts 


were undefended by mountains, diſcovet it 
5 excavating the gulphs of Nanquin, Ton- 
quin, and Siam, the vaſt Bay of Bengal, 


and the Arabic and Red Seas. / That the 
ſouthern capes, promontories, and head- 


lands, were extenuated to their preſent 

ſhape by the deluge, and not by tides or 
the currents ſtill obſerved in thoſe ſeas, 
may be inferred from the inefficacy of thoſe 
feebler powers to produce any change in 


them for many paſt centuries. 
I be chief force of the inundation Sr 


to have been directed northwards in the 
meridians of from 110 to 200 caſt of Lons * 


_ don. In the more weſtern tracts it appeats 


to have been weaker ; the plains of India 
ſuſpect to have been leſs ravaged, or per- 


| haps their ſubſequent fertility. may have 


been occaſioned by the many rivers. by 


= which that happy country is watered. Not 


ſo 


e 
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ſo thoſe of Arabia; their ulld ban reſiſt- 
ing the inundation, was obliged to yield 
its looſer ſurface, and remains even now a 
ſandy deſart, while the interior more moun- 


tainous tracts, intercepting, and thus col- 
lecking, the waſhed off ſoil, are, to this 


day, celebrated for their fertility, 2 Nie- 


buhr, 45 and 320. Iriſn edition. To a 


ſimilar tranſportation of the ancient vegeta- 
ble ſoil, the vaſt ſandy deſarts of Africa, 


26 and the barrenneſs of moſt of che Foe of 


Perſia, may. be attributed. 

The progreſs of the Siberian aan 
once more claims our attention; that it 
muſt have been here for ſome time ſta- 
tionary may be inferred from its confine- 


ment between the Altaiſchan elevation on 
the ſouth, and the Ouralian mountains on 
the weſt, and the circumpolar mountains 2 


on the ſide of Greenland, Hence the ex- 5 5 


5 cavations obſerved on the northern parts of 
the former, and the abrupt declivities on 


the eaſtern flanks of the latter, while the 


0 weſtern diſcover none. New reinſorce- 
ments from the ſouth-eaſt muſt at lengtk 
have ſurmounted all obſtacles; but the ſub- 


i ſequent 5 ſurges could not have conveyed 


ſuch 


** 


VE) 
ſuch. a quantity of ſhells or marine produc- 


* tions as the firſt, and hence, though many 
are found on the more northern plaint, 


ſcarce any are found: on the ava Papa 
chan elevation. | 
The maſs of waters now Lesben, ans 
ſpread over the Arctic regions, muſt have 


deſcended partly ſouthwards over the de- 


855 ſarts of Tartary, into countries with which 
we are too little acquainted to trace its ra- 

| rages, but from the oppoſition i it muſt have 
met in theſe mountainous tracts, and the 
repercuſſion of their eraggy ſides, eddies 
muſt have been formed to which the Caſ- 
pan, Eurine, and other lakes may have 
owed their origin. Part alſo-\muſt have 
extended itſelf over the vaſt tracts weſt of 
the Ourals, and there expanded more freely 
over the plains of Ruſſia and Poland down . 
to latitude 52, where it muſt have met 
with and be oppoſed by che inundation 
originating in the weſtern parts of the Pa- 
cific ocean, this fide the Cape of Good 


Hope, and thence impelled northwards and 
weſtwards in the ſame manner as the eaſt- 


ern inundation already deſcribed, but with 
| much — force, . r the conti- 


nents” 


#5. $=; 
8. 


„ IL 
l South America fir chew ages 


and of Africa, .conveying to Spain, Italy, 
and France, and perhaps ſtill farther north, 
_ clephants-and other animals, and vegetables 
hitherto ſuppoſed 8 * n and. 


| Phat che courſe desen gne tas 


Pd 


Sinary, appears from the ſhells, vegetables, 
and animal remains of thoſe remote oi 


mates, ie e to noo regen 


| American promileualy mined with cach 5 
25 249. 5115 15 "I 

OR in Germany, nee, — 
e eee e are equally 


found; thus the teeth of arctic bears; 'and 


bones of Whales, as well as thoſe of ani- 
diſcovered in thoſe parts. Sauſſure alſo has 
found traces in Swiſſerland of an 4 | 
tion from the north. 7 Sauff. 20 % 9999 


The effect of the encounter of much enor - 


nous maſſes of water, ruſhing in oppoſite 
directions, muſt have been ſtupendous, it 
.. CIR a 88 to have ſhaken and 


ER . 


WA. 


1 eee ee 


2 the ſubjacent ſtrata of the globe. 
Jo this concuſſion L aſcribe. the formation 


al the bed of the Atlantic from latitude 20% 
ſouth up to the north pole. The bare in- 
ſpection of a map is ſufficient ta ſhe w that 


- this yaſt ſpace was hollowed: by the impreſ- 


 fromof water; che protuberance from Cape 


Frida to the river of the Amazons, or La 


Plata in South America, correſponding 


with the incavation- on the African fide 
ſrom the river of Congo to Cape Palmas; 


Straits of Gibraltar to Cape Palmas, an- 
ſwering to the immenſe cavity between 


New Vork and Cape St. Roque. The de- 
preſſion of ſuch a vaſt tract of land eannat 
appear improbable when we conſider the 


ſhock it muſt. have received, and the enor- 


mous load with Which it was charged. Nor 5 
is ſuch depreffion and abſorption unexam- 


pled, ſince. we, had frequent inſtances, of 
mountains ſwallowed. up, FEAR Gene, 8 
_ italy ar ag . bo ei 


Tue | 


be Bay 3 to have. = origi-.. 
nally, a granitic mountain, ſbattered, and ſwallowed 
e this * for ä of granite are 

| | found 


© a 


"" 


/ 


. 0 . | 
1 The wreck ol fo'confiderable an integrant 

part of the globe muſt of neceſſity have 
convulſed the adjacent ſtill ſubſiſting con- | 
tinents previouſly connected with it, ent 


e eee e ſolid 
maſſes of their mountains, and thus in ſome 
caſes formed, k in others p „e 
inſular ſtate to-hich:theſs faded aradis 
were reduced; to this event, therefore, - 
I think, -may be aſcribed. the bold, ſteep, 


land, and Norway, and the numerous ifles | 
that border them, as well as many of thoſe 
of the. Weſt Indies. 2 Wms. 162. The 
Britannic (iſlands; ſcem to have acquired 
their inſular ſtate at a later period, though 


ae was rt je e V ERS 
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8 mountains, which are chiefly argillitic. Alſo 
a vaſt maſs of granite called the Gregory, lately ſtood 


| on one of the iſles of Arran, 100 feet at leaſt above the 


level of the ſea, 10 or 12 feet high, as many broad, 


r Though the whole maſs 


ol the iſland conſiſts of compact limeſtone, and no gra- 
nitie hill within 8 or 10 miles of i it. 200 was ſhattered. 


by lightning in 1774. 
The general motion of the Atlantic is as yet bun 


N. tos. en 355: e 8 


4 


and abrupt weſtern coaſts of Ireland, Scot- 


% 


K 8 J . 


concuſſion 
During this Marketa conflict, ahi the 
exail and ruin of the ſubmerged continent, 


many of its component parts muſt have 
been reduced to atoms, and diſperſed 


through the ſwelling waves that uſurped 


its place. The more liquid bitumens muſt 
by the agitation have intimately mixed 
with them. They muſt alſo have abſorbed 
the fixed air contained in the bowels of the 
ſunk continent; and further, by this vaſt 
continental depreſſion, whoſe derelinquiſh- 
ed ſpace was occupied by water, the level 


of the Whole diluvial ocean muſt have been 
ſunk, and the ſummits of the higheſt 
mountains muſt then have emerged. In 


this ſtate of things it is natural to ſuppoſe 


that if iron abounded in the ſubmerged 


continent, as it does at this day. in the 
northern countries of Sweden, Norway, 
and Lapland adjacent to it, its particles 
may have been kept in ſolution by the 


fixed air, and the argillaceous, ſiliceous, 
and carbonaceous particles may have been 


G long 


but the baſaltic maſſes on the Seat and. | 
Iriſh coaſts, and' thoſe of Feroc, appear to 
me to have been rent into DOR by. r 


— 


(W@) „5 y. 


bg walpended. Theſe muddy waters 
mixing with thoſe impregnated with bitu- 


men, the followin g combinations muſt 
have taken place: 1". If carbonic matter 
was alſo contained i in the water, this unit- 
ing to the bitumen, muſt have run into 

maſſes no longer fuſpenſible in water, and 
formed ſtrata of coal. 2. The calces of 
| iron by the contact of bitumen were in 


great meaſure gradually reduced, and to- 


gether with the argillaceous and ſiliceous 
precipitated on the ſummits of ſeveral of 


the mountains not yet emerged, and thus 


firmed baſaltic maſſes, that, during deſicca- 


tion, ſplit into columns; in other places they 
. covered the carbonaccous maſſes already de- 
 _ poſited, and by abſorbing much of their bitu- 


men rendered them leſs inflammable, and 


+ hence'the connexion which the ſagacious 
| Werner obſerved between baſalts and coal. 


Thefixed or oxygen air, erupting from many 


of them, formed thoſe cavities, which be- 


ing filled by the ſubſequent infiltration of 


ſuch of their ingredients as were ſuperfluous 


to their baſaltic ſtate, formed calcedonies, 


- zeolytes,, olivins, baſaltines, - ſpars, '&c. 
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chat be iron, afford alſo bitumen . 
Hence alſo the aſphalt found with Trap 1 
and under baſalts , WO in balls of calcedo- 
ny found in Trap 95. * 
This I take to 8 the of ſcene of this 
dreadful cataſtrophe, and hence ſhells are ſel- 
dom found in theſe baſalts, they having been 
previouſly depoſited, though ſome other 
lighter marine vegetable remains have 
ſometimes been found in them ||; ſome ar- 
gillaceous or ſandſtone ſtrata may alſo have 
been depoſited at this period. „„ 
On this account, however, of the for- 
mation of the baſalts which crown the ſum- 
mits of ſeveral lofty peaks, I lay no more 
ſtreſs than it can juſtly bear; I deliver it 
barely as an ned, more plauſible _ 
many others. | 
It has been objecked to che Moſaic ac- 
count that the countries near Ararat are 
too cold to bear olive trees. Tournfort, 
who firſt made this objection, ſhould re- 
collect, that at this N period, 285 Caſ- 


Berg Jour. 1789, p. 200: | 
t Berolding on Mercury, p. 38 and 1 


t Von. Salis 171. 3. Noſe. 146. 5 
$ 10 Naturforſch, 43. | I have lay ben hell 
in the baſalts of Ballycaſtle. | 


( . 
pian and Euxine ſeas ee 
himſelf has well proved. This circum- 
ſtance ſurely fitted a country lying in tho 
38th degree of latitude to produce olives 
(Which now grow in much higher latitudes) 
at preſent culled al a by ats Mace m, 
the REN 
A more Planſble objection. le oe 
the difficulty of collecting and feeding all 
the various ſpecies of animals now known, 
ſome of which can exiſt only in the hotteſt, 
and others only in the coldeſt climates; it 
does not however appear to me neceſſary 
to ſuppoſe that any others were collected 
in the ark but thoſe moſt neceſſary for the 
uſe of man, and thoſe only of the gramini- 
vorous or granivorous claſſes, the others 
were moſt probably of ſubſequent creation. 
The univerſality of the expreſſions, Gen. 
- chap. vi. ver. 19. * Of every living thing, 
of all fleſh, two of every ſort ſnalt thou 
* bring into the ark,” ſeem to me to im- 
ply no more than the ſame general expreſ- 
' fions do in Gen. chap. i. ver. 30. And 
te to every beaſt of the earth, and to every 
e fowl of the ur, have [ given every green 
ES herb for meat; ' Where it is certain that 
, 1 85 * 
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4 only graminivorous animals are meant. At fs 
this early period ravenous animals were not 


| only not neceflary but would have been 
even deſtructive to thoſe who had juſt ob- 
tained exiſtence, and probably not in great 


numbers. They only became neceſſary 


when che graminivorous had multiplied to 


ſo great a degree that their carcaſſes would 


have ſpread infection. Hence they appear 
to me to have been of poſterior creation; 
and to this alſo I attribute the exiſtence of 


thoſe that are peculiar to America 1055 Fn 


Rt and frigid zones. 


The atmoſphere | itſelf muſt kh "been 


exceedingly altered by the conſequences of 
the flood. Soon after the creation of ve- 


Setables, and in proportion as they grew 


and multiplied, vaſt quantities of oxygen | 
muſt have been thrown' off by them into 


the then exiſting atmoſphere without 'any 


proportional counteracting diminution from 


the reſpiration or putrefaction of animals, 


as theſe were created only in pairs, and 


multiplied more ſlow¾ly; hence it | muſt 


have been much purer than at preſent ; and | 
to this circumſtance, perhaps, the longe- 


vr of the antediluvians may in great. mea- 
3 . 5 ſure 


n 


TS 8 5 5 
. be attributed. After the flood the 
ſtate of things was perfectly reverſed, the 
ſurface of the earth was covered with dead 
and putrifying land animals and fiſh, which 
copiouſly abſorbed the oxygenous part of 
the atmoſphere and ſupplied only mephitic 
And fixed air; thus the. atmoſphere was 
probably brought to its actual ſtate, con- 
8 taining little more than one-fourth of pure 
air and nearly three-fourths of mephitic. 
„ Hence the conſtitution of men muſt have 
3 been weakened and the lives of their en- 
fſeebled poſterity gradually reduced to their 
preſent ſtandard. To avoid theſe exhala- 
tions it is probable that the human race 
continued for a long time to inhabit the 
more elevated mountainous tracts. Do- 
= meſtic diſturbances in Noah's family, briefly 
mentioned in holy writ, probably induced 
nam to move with ſuch of his deſcendants 
as were moſt attached to him, to the re- 
gions he inhabited before the flood, in the 
vicinity of China, and hence che 2 
origin of the Chineſe n. 
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which pervaded the globe during the /dilu- 


vian revolution muſt have produced not 


only innumerable alterations in the whole 
extent of its ſurface, endleſs to detail (and 
belonging rather to the natural hiſtory of 
its particular geographic diviſions than to a 


general ſurvey of the whole), but alſo have 


prepared, by looſening its baſis, many other 
changes that took effect ſome centuries af- 
ter, as I have already hinted; of theſe, 


however, ſome are ſo important, by their 
connexion either with the paſt tranſactions 


of the inhabitants of the globe, or with the 
actual external appearance or ſubterraneous 


ſtate of the countries with which we are 
beſt acquainted, that they cannot be to- 


tally paſſed over in filence; fuch are the 
total ſeparation of Aſia from America, the 


coartation of the Baltic, the ſeparation” of 
| . the 


_— 


. 
88 the. Caſpian from the Black Seca, and the 
junction of this with the Mediterranean, 
and of the Mediterranean with the Ocean; 
and, laſtly, the ſeparation of Ireland from 
| Wien, and of Britain from the Continent. 
Theſe events are either totally omitted 
3 his hiſtorians, or only ſlightly mentioned 
by that hiſtory, from its mixed nature, 
ſtiled fabulous; in ſuch caſes imagination 


has commonly taken up the pen of the hiſ- 


toriau, but poſſeſſing neither the inclina- 
tion nor the talents OY! for et 


| 3 give « of them ma "ai very 


ſhort, and ſuch as is ſuggeſted by the moſt * 
Pw traditions or actual appearances. 
15. Of the ſeparation of Aſia from + 
| rica, we have no traditional account; it is 
certain, however, that they were once 


joined, as the inhabitants of the former 


paſſed into the latter; they. Kill approach 
each other very nearly in the northern 
parts, and the intermediate ſpace is filled 
with iſlands. The Junction immediately 
after the flood I ſtated in my former Eg 
to have reached fo low as latitude 405, be- 
eraſe 1 find America a by, nations of. 
3%; | 5 en 


ve 8 
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and languages; ſuch varieties could ſcarcely 
occur among a people inhabiting che ume 
Climate, and formed to the ſame habits. 
As Cain was originally baniſhed from his 


brethren, ſo L imagine malefactors ancientl/ 


were into the colder deſerted climates, by 
| their civilized brethren in Aſia, and thus 
the Eſquimaux originated, that are equally 
found in both continents, ' and other ſa- 
vages; and hence the predatory diſpoſition 


of the Scythian tribes. That the poſtdilu- 


vian junction did not reach lower than la- 

titude 40?, J infer; from the 'abſence of 

en Neal ThE warner 3 hd 
America. 20 „ 
The utter . of both cos tine 1 
was moſt probably the effect of excavations 
by volcanoes; at leaſt this cauſe is adequate 
to ſuch an effect, and it ſtill exiſts in the 
molt northern parts. The ſuperior fertility | 
of the weſtern coaſt of America ny: 1 | 
: Toons the lavas cjeQed'on: that coaſt, 
2d: That the Baltic i in all its bianchks 
was anciently much more extended than at 
preſent, many reaſons induce us to believe; ; 
but ere the ſtate in which we at 
9 


5 
* 


ien find the immenſe plains of Soith- 
ern Ruſſia from Peterſburgh to Pultowa. 


Theſe plains for ſome hundred miles to | 


a ſouth of Peterſburgh are ſtill a moraſs, 
and farther ſouthwards they are covered 
with ſand, pebbles, and petrified ſhells x. 
This water is not, indeed, falt, but nei- 


ther was the Baltic ſo originally, and is 
but ſlightly. fo at preſent, for it ſeems to 


have been formed by the confluence of the 
various Tivers that flow into it, which at 
laſt burſt a paſſage into the German ſea; by 
communication with this it became ſalt. 


At preſent there are three paſſages by which 
they communicate, at firſt probably but 
one; to the opening of the two laſt the re- 

| ae of te to its ee | 


ws Thea int communication * 


the Caſpian, the Lake of Aral, and the 
Black Sea, before the opening of the Thra- 


cian Boſphorus, Which enabled theſe ſeas 


to diſcharge themſelves into the Mediterra · 
nean, * e highly 4 i; not 
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368. He obſerved, that between the ri- 
vers Sarpa and Volga, from Zarzycin down 


to the Caſpian Sea, the land ſlopes with 
conſiderable indentures and abrupt promon- 


tories as if it had been an ancient coaſt, 


and continues on the ſame level on the 
_ eaſt of the Wolga in the ſandy deſert of 


8 Narym, and in the more ſouthern ſteppes 
or deſerts between the Wolga and the 


- Jaick or Ural. The ſhells which abound 
in this extenſive flat exactly reſemble thoſe 


of the Caſpian, and are different from thoſe 
of the adjacent rivers; theſe deſerts are 


moreover covered with ſand, contain abun- 
dance of falt and falt lakes, and produce 


only ſuch vegetables as grow on ſalt marſh- 


es; whereas the upland. that borders this 


flat contains a genuine black fertile ſoil, 
and no ſhells reſembling thoſe of the Caſ- 


pian, but only thoſe of ancient date, ſuch 
as thoſe found in other countries, and of - 


the ſorts called Pelagicæ that belong to the 
deepeſt ſeas. Hence he collects that the 
level of the Caſpian before it was reduced 


— * 


to its preſent limits was ninety feet higher 
than at 9 thus it was enabled to 


communicate 


. * 92) 
communicate with the Euxine by the ſea 


of Aſoph, In this ſtate it muſt have re- 
mained from the period of the deluge until 


about 1800 years before our Ara, the moſt 
probable date of the ſeparation of theſe ſeas, 


as Mr. Foſter has ſhewn in a learned me- 


moir in the Gottingen Magaz. 1780. p.140. ö 
Buffon pretends the rupture of the iſth- 


mus that ſeparated this ſea from the Medi- 
terranean preceded the deluge mentioned 


by Moſes, merely it ſhould ſeem to con- 


tradict that moſt authentic hiſtorian, for he 


aſſigns no reaſon independent of his own 
hypotheſis, and is deſtitute of the e 


even of the moſt fabulous Ns 


£p0ques, 8vo. p. 291. 


The rupture of the iſthmus was. 8 


dy fadden and total, and conſequently 
effected by an earthquake. To diſcover its 
effects, we muſt firſt conſider the ante 


cedent ſtate of the Mediterranean 
The Mediterranean, before i its union with a 


5 * Black Sea and the Occan, was moſt 


probably a baſon much narrower and ſhal- 
lower than at preſent; for though it receiv- 
ed ſeyeral conſiferable rivers, the Nile, the 


3 ; 
* ” * - 
%, - F % * ” 7 L — q one, 
* . =_ k 3 F I =. : * 1 * Rh 
” p x K+ ee ” * 2 * * I - 4 p 
* 
. * 


* =, — 


0 


W and the Po *, yet ſince even now 

evaporation from its ſurface is ſufficient to 
prevent it from overflowing, not w ithſtand- 

ing that the Ocean on the one ſide, and 

the Euxine on the other, flow into it, we 
may well ſuppoſe that when it communi- 

cated with neither, evaporation kept its 

level much lower; when, therefore, by the 
rupture of the Thracian iſthmus on the 
one ſide, and of the African which joined 
Ceuta with Gibraltar on the other, the wa- 

ters of both were poured in upon it, an | 
immenſe preſſure took place on its bed, 
under which it ſunk and fell into the in- 
ferior cavity of the globe; during this tre- 
mendous tumult the iſlands of Sicily, Sar- 

dinia, Corſica, and thoſe of the Archipe- 
lago were torn off, and Italy was lengthened 
to its preſent ſhape. Fortis Dalmatia, 173. 
The neighbouring ſhores of France and 
Spain, and more eſpecially thoſe of Africa 
as being much lower, and thoſe of Greece 
and Aſia, muſt have been inundated to a 
gem extant. and hence the line: _ 


* Allowance ſhould be made for rains as well as for 
riyets. See Howard's ; Theory. af the Earth, 34. 
| ſtances 


Lo 
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| Gances fill exiſting i in the adjacent parts of 


Africa, &c. 5 | 
As the ſouthern parts of Italy Kill abound 


in ſulphur and other inflammable ſubſtances, . 
fo probably did the contiguous parts of the 


bed of the Mediterranean, and by the im- 


menſe friction which they muſt have ſuf- 
fered during this fall and the hollows that - 
interceded the abrupted maſſes the firſt + 


ſabterraneous fires might have been kind- 


led and the beds of the actual volcanoes pre- 

| pared, which” however did not probably 
aaquire ſufficient ſtrength to burſt through 
1 incumbent earthy ſtrata until ſome ages 


after, as I conj jecture from the ſilence of 
Homer with reſpect to tna, whoſe won- 


: ders, had they exiſted in his time, he pro- 


bably would not have overlooked. . 
The ſeparation of Sicily from Italy is 
vouched by ancient traditions, as may be 


ern! in * Orid, and Cizudian. 


N quoque e ale 
Dicitur Italiæ, donec confinia pontus 
1 15 media een 


5 8 
* 7 . ; 


Ovid. auen, Lib. I . v. 290. 
Trinacria 


1 
Trinacria quondam — 
Italiæ pars una fuit, ſed pontus & PMN 
. Mutavereſitum, rupit confima Nereus = 
Victor, & abſciſſo interluit æquore mon- 


tes. Claudian. De Rapt. * D 


The live EE Loatts f from Genoa 8 to 


Leghorn, deſcribed by Ferber in his twen- 
ty - ſecond letter, muſt be aſcribed to the, | 


rupture of the ſtrata, as tides, ſcarcely ſen- 
ſible in this ſea, cannot be even fuſpected 


of having acted fo powerfully upon them. 
The rapidity of the Rhone, and of moſt of 
the rivers that fall into this ſea on the Eu- 


ropean ſide, alſo indicate the great inclina- 


tion of the ſtrata of the interior countries 
towards it, a natural conſequence of the 


depreſſion of their primitive ſupport. The 


mountains of Swiſſerland diſcoyer alſo veſ- 


tiges of a ſhock on the ſouth caſt, as I have 
already noticed, the detail of which I leave 


to the many excellent geologiſts of that 


| r 


The communication of the "nd with. 
the Ocean by means of the Mediterranean, 


being thus formed, its level gradually ſub- 
ſided, the canal which joined it with the 


A — 


41 


| 
> + 
3 


18 


Caſpian dried up ; as ſew great rivers fall 
into this on the Wolgs- ms 8 ane 
r level, which is fd e deten SN 
- that'of any other ſea, and thus the falt de- 
ſerts that border it, were form ed, ug. its 
8 ſeparation from the Aral effected. 
Ba The entire ſeparation of "II Bri- | þ F 
_ tain from the Continent. muſt have hap- | 
pened long after the deluge, and that of 


 Ireland'from Great Britain at a ſtill later 


period; for wolves and bears were anciently | 
found in both, and theſe muſt have paſſed 
from the Continent into Britain, and from 
this into Ireland, as their importation can- 
not be ſuſpected. Theſe events, as I already 
ſaid, muſt have been prepared and have 
commenced by the ſhock communicated 
during the rupture and depreſſion of the 


| bed of the Atlantic. The divulſive force 


that ſeparated Britain from Germany, ſeems 

to have been difected from north to ſouth, 

but gradually weakened in its progreſs. 

Hence that iſland is ſharpened to the north- 
: wards, but the impreſfion muſt have been 

1 conſiderably weakened by the oppoſition th 
| N the granitic mountains that form the 
II Shetland 55 
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Shevhuid::and+ Orkney: Illes. The looſer 


ſtructure of the calcareous or argillaceous | 


and arenaceous materials of the more ſouth- 


ern parts offered leſs reſiſtance, was more 
cafily preyed upon, and gave way to, what 


is now called, the German ocean, while 


theſe materials themſelves were ſpread over 
Weſtphalia, &c. or formed the ſubſoil of | 
Flanders, Holland, and: the ſand banks on 


its coaſt. The rupture of the iſthmus that 


joined Calais and Dover was probably ef- 


fected by an earthquake at a later period, 


and gradually widened by tides and currents. 
Ireland was protected by Scotland from the | 


violence of the northern ſhock, hence its 
ſeparation from Scotland appears to have 


been late and gradual: + That from Eng- 


land was probably diluyial and . by 
a ſouthern ſhock. 


All theſe. changes happened at leaſt 9 


thouſand ſix hundred years ago, and I ſee 
no reaſon to think that the general level of 


the ocean has ſince, been altered, but that ; 


of the. continents ſeems to have varied con- 


fiderably, being, in ſome places higher _ 


in others lower than anciently. 


The depreſſion of continents originates 


A | from 


( 6s ) 


from two Emſes;\the firſis the As 
of the waters that anciently pervnded them; 
the ſecond is the wor fig of the infe · 


rior argillaceous' ſtrata; to ſay nothing of 
cauſes. merely meg ed as „ 


and mundations 


After the Setvige; the POR on An it 


. 1.50 days, and from which it very 8 
| flowhy retired, muſt have" been drenched 
With Frater; vegetation quickly enſued, 


centuries ago moſt countries 


are Been dn tote been covered with trees 
and many until a much later period; in 


theſe citcumſtances an infinity of ſmall ri- 
viilets © muſt have been formed, which 


2 poured their ſtreams into the' great rivers 
arifing from their confluence; while the 


kirface of the earth was protected by fo- 


: reſts from the immediate' influence of the 


fun, the moiſture repleniſhing © its interior 
muſt "have remained. Again, as we Tec 


. ants - 


the cragey furmits of” many of the higheſt 
: mountains, now decompoſing, being cor- 
_ | roded' by air and moiſture, we muſt ſup- 
355 poſe that the lame cauſes have operated i in 


the moſt ancient times, and that previous | 


\to their action theſe ſummits were much 


. ; 4 1 . 


higher, and 1 hott: fitted: for 2 
collecting vapours than at preſent, hut in 
modern times, from the extenſion of agri - 
culture to countries Where it never hefore | 
was introduced, and the inereaſing multi- 
plication of mankind, the foreſts have in 
great meaſure diſappeared; the earth laid 
bare yields its waters to evaporation; the . 
mountains lowered, no longer collect or 
condenſe the ſame quantity of vapour, =: 3 
rivulets ceaſe, or are reduced to rills, and 
the earth freed from its pervading moiſture 
has naturally ſunk to a lower level. Hence "54 
moſt rivers were anciently much more con- x 
ſiderable than at preſent, as we may ſee y 
the wide extended vales through which they 7 
run, the monuments of their ancient mag: ms 5 
nitude. Not only bogs, have in ſome. in- „ 
ſtances been known. to flide over lower ad. | 
jacent plains, but even portions of land 
ſeemingly more ſolid- Thus in France, 
near Meudon, in 1787, 4 Whole fide of a 
bill, covered with trees, deſcended g̊0 feet | 
a neighbouring plain; its deſcent laſted fix 
years. 4 Roz. 19. It was occaſioned by 


_— 


$ "PG bare a bed of clay, which, by im- 
1 H 2 a. 


IT _— — — 


| 
! 
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Kabi rain was tuniched and looſened: In 
| Bohemia alſo, ſo late as the year 1770, a 
Brest part of the mountain of Ziegenberg 


ſlid down 38 fathom to the Elbe With its 
trees ſtill ſtanding partly erect and partly 


inclined. This was aſcribed to the ſolution 
ol its inferior ſtratum, an argillaceous ſand- 
tone, whoſe argillaceous part was carried 
off by rain to which it had incautiouſſy 
been expoſed.” Reuſs Bohemia, 55 D 


In ſome places the ſurface of the earth 


e ben ede de by the" Parete carried * 


down by rain from greater elevations, or 


the gradual diſintegration of the ſtony ſub- 
ſtances that covered them, or by various 


local and contingent events. Hence many 


remains of antiquity depoſited on the an- 


cient farface are now found at conſiderable 
"depths, particularly in countries RED 4 


led. 877005 80 1 tis ant 

The effects of FTE in ang che 
face of the globe ſeem to me much more 
circumſeribed than many late writers have 


| afferted: few mountains, and thok N 


n 


TY Fee le 5 Par. 25 8 in Bro. 3 in notes; 
and Mem. Par. 1769, p. Soo, in 8vo. and 5 Ney. 


SR Nord, 125 260, for that of Tauria i in 1786. 


I 1 8 dftinguiſh- 
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diſtinguiſhable, owe their origin to them 
| neither. Veſuvius nor Etna were formed „ 

by them, as is evident by the maſs of Nep- | 

tunian ſtones that compoſe them; their 

effuſions ſeldom reach to a great diſtance, - 

none above 100 miles. Of ancient volca- 

noes now extinct, few. can be traced by 

undoubted characters or hiſtoric accounts. 2 

Sidonius Apollinaris, lib. 7. Epiſt. 1. men- 

tions one near Vienne in Dauphine which 

burned about the year 469; but by his ac- © 

count it is not clear whether it was a, 7 0 | 

cano or a pſeudo ae 1 pre the ; 

latter. 

Tacitus alſo, at the ood the I cath Book. 
of his Annals, mentions a volcano, or ra- : 
ther pſeudo volcano, that ravaged the 
country of the Jutiones ; this is ſaid by 
many to be that of the Ubians; if ſo, it 
muſt have been in the neighbourhood o 
Cologn, where ſome pſeudo yolcanic re. 
mains are traced. | "+ 

On no ſubject bare 1 5 leſs | 

: cautious of the deluſions of imagination than | 

on this of volcanoes : the aſtoniſhment ex- 

cited by their awful phenomena ſeems to 
have affected even the Hed of 
. ſome 


— 


>a 5 ( 10 . PE 
forms! '6f their ſpectators. The Ainet * 
many celebrated "treatiſes on volcanoes, 
lately travelling into Scotland, exclaimed, 
at the fight of every black ſtone he met 
Wkh, that it was lava, as I was infortned = 
by one of kis'cothpanions'®;' even the very 
excellent Sir William Hamilton has fre- 
qubiitiy beet ſeduced from the ſiriple path 
of obſervation; to which, 'hotwithſtanding, 
he profelſed to adhere, into the mazes and 
errors of « baſeleſs ſyſtem T. In a letter to 
Se John Pringle, May 1776, he tells us 
that < Wherever baſaltic pillars Hike thoſe 
« of the Giant' s Cauſeway in Ireland are 
« Hound, there without doub*' a volteno 
© muſt have exiſted, for they are mere lava.” 
At prefent, however, I believe none tl 
Pftetend that the volcanic origin of cheſe 
pillars is out of the reach of doubt. He 
tells us that Veſuvius and tna were form · 
ed by a feries of volcanic eruptions T, 
though there is no certain proof that the 
ee e and it is demonſtra- 


* Mr. 1 3 of the oſt 6 aden, 
ebe mineralogical knowledge. N 

7 Ouvres de Hamilton, p. 10. 

eee Hamilton, p, 17, 


ble 


N 
N. 
Y 
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ble that che latter exiſted a8 a mountain 8 
before it became a volcano. Padre Torre, 
Who has given a good deſcription of Veſu- 


vius, inſiſts that its primitive ſtamina, if T 
may ſo call them, are not volcanic, but 


that it ſnould rather be conſidered as an 


extenſion of the Appenines; 3 the number 


of Neptunian ſtones it throws up, as may 
de ſeen in Gioeni's Lithography of Veſu- 


vius, confirms this opinion; that the cal- 
careous ſtratà are obaidde, a great depth 
with lava cannot be 'doubted; but that the 
whole maſs of Veſuvius conſiſts: of volcanic 


ejeRions has not been proved); it is fd 


that in ſinking a well near the ſea ſhoro, 
beds of lava have been found at great depths, 

but how eaſily may have the mother ſtones 

of lava, hornblende, and ſhiſtoſe horn- 


bland; be miſtak&n for lava itſelf! 


With reſpect to Etna there can be no 
b Dolomicu found immenſe heaps 
of ſeaſhells in its north-eaſt flanks at the 
| height of near 2000 feet over the ſurfice 
of the ſea. Hence he juſtly concludes that 


this volcano exiſted as a mountain before 


it was uncovered by the ſea; he adds, that 
a * * of about 2400 feet there are 


„ öð ́11—T« 1 — = 


138 5 : 


We > 104 5 N 
e ſtrata of grey clay filled with ma- 
ech ſhells; theſe ſtrata muſt then have 
been depoſited while the mountain was a 
Fer under the ſea ; it contained alſo, 
he ſays, priſmatic lava, but the word: lava, 
© particularly with the addition pri n 
now impoſe on no one. 
He farther affirms, hat in n 
_ pats of this mountain, calcareous ſtrata 
_ exiſt under the lava. So alſo Count Borch, 
in his Letters on Sicily and Malta, informs 
us, that the original ſtone of which tna 
conſiſts is granite mixed with jaſper, nei- 
ther of which, furely, are lava; he ſays, 
that it abounds in mines of lead and copper, | 
neither of which are ever found in lava, 
though their fragments may. This laſt 
mentioned geologiſt pretends that Ætna is 
at leaſt 8000. years old, which he infers 
from the beds of vegetable earth which he 
f diſcovered betwixt different beds of lava. 8 
Vet Dolomieu expreſsly tells us that ſuch 
earth does not exiſt between beds of lava, 
Ponces, 472. and thus deſtroys the founda- 
5 tion of . calculations that ide to the 


Fock, n 66, te; 3s 8 
5 . 


( 165 


globe an antiquity incompatible with the 5 
Moſaic hiſtory. Even if vegetable earth 


were found betwixt- beds of lava; yet no 
concluſion relative to their age could fairly 
be deduced from that circumſtance, as ſome 


lavas become fertile much ſooner than others. 


Thus Chevalier Gioanni in 1787 found la- 
vas projected in 1766 in a ſtate of vegeta- 


tion, while other lavas much more ancient 


ſtill remained barren. Dolom. Ponces, 493. | 


And in particular, it is well known that 


beds of volcanic aſhes and N80 bs, azans | 


- ſooner than any other v. | 
have been led into this detail bi ob- 


in how fatal the ſuſpicion of the high 
antiquity of the globe has been to the cre- 


dit of the Moſaic hiſtory, and conſequent- 
ly to religion and morality; a ſuſpicion | 
grounded on no other foundation than that 


whoſe weakneſs I have here expoſed. M. 
Dolomieu tells us, that Canon Recupero 


: denied having ever expreſſed any doubt on 


2 


that head, and could not conceive Why a 


late celebrated traveller ſhould endeavour 


to render ſuſpicious the orthodoxy of his 


* Ferber Italy, 160. 


belief. 
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on that account, he 
from the” court of Naples to 


* 


| with wick teſtimonies of eſteem and re- 


a penſion 
his death, 
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A G ſubſtance whoſe integrant 

particles naturally cohere with ſufficient 
force to reſiſt the power of gravity, while 
one part of them only is ſupported and can- 
not be ſeparated by mere ſcraping with the 
nail, is called a fone; when they may be 
ſepatated by the nail, but not by an in- 


feriot force, they may be be called indurated { 1 


earths; but this being the limit, ſubſtances. 
that thus cohere are alſo frequently deno- 
minated from either extreme, being ſome- 


: 3 times called earths, and ſometimes ſtones. 


When this coheſion is artificially produced, 

particularly by fire, they are called from 
the conſideration of other e brick, 
Porcelain, glaſs, Sc. 

Hence the power of coheſion may be 
conſidered as the cauſe of induration; but 
this power itſelf is derived from two ſources, 
| namely, the _ attraction, or gravita- 
DN ER > | tion, 


\ 


7 


WC 
tion, of all particles of matter to each 


other *, and the ſpecific attraction of the in- ; 
tegrant particles of one ſpecies of matter, 


either to each other, or to thoſe of another 5 


ſpecies; both theſe ſorts of attraction are ſo 
much the ſtronger, and, conſequently, ſo is 
alſo the reſulting hardneſs, as the points 

= approaching to contact are more nume- 
|  rous and nearer to each other in the ſame 
mals, and theſe are capable. of becoming ſo | 
much the more numerous as the particles 
that preſent . them are more m minutely di- 


— 


vided; their ſurface (relatively to their 


maſſes) being ere in ; Proportion to 
their diviſion... | 
8  Haraneſs is properly that fort of ch 
that reſiſts diviſion by abraſion, or ſciſſion, 
its oppoſite. is % Nneſß. Firmneſs is that co- 
herence which reſiſts percuſſion, and its 
: oppoſite 1 is brittleneſs, or fragility... Brittle- _ 


neſs ariſes from the elaſticity of the par- 


ticles ſtruck, and may be poſſeſſed in a high 


degree by ſubſtances of great hardneſs, as is 


| pt. in glaſs, eel, bell-metal, &, in 


* e pla of the i igneous omen. K . 
185 For exact contact e never takes place. 


* 


all 


. 9 
all of which the pee to contact 


| ſeems to be very near, but the points be- 
twixt Which this intimate approximation 


[ takes place are not very numerous, as ap- 


pears by the low ſpecific gravity of glaſs; l 


with reſpect to ſtony ſubſtances, the ſpeci- | 
fc attraction of ſiliceous particles, and alſo 


that of argillaceous particles to each —_ | | 


ſeems to be the greateſt, that of calcare 


ſubſtances. next greateſt, and that of w 15 


nefian particles leaſt, in moſt inſtances. 
Earthy ſubſtances acquire a ſtony hard- 


neſs either from cryſtallization more or 
leſs perfect or confuſed, concretion, cemen- 


tation, or ſubſtitution of ms Fug to or- 


| Wore matter. . 

Each of theſe modes of Lapidifeaion 
ſhall now conſider. | 
__ Cryſtallization, when perfect, is an 1 
ration by which the component particles of 


| bodies are ſo arranged in uniting to each 


other, as to aſſume a regular internal, and 
external form; to effect this arrangement 


they muſt be minutely divided; have liberty To 


of motion, be placed at a due diſtance from 


each other, and be undiſturbed by a force 
ſuperior to that of their mutual attraction; 


in 


*. 
—— 


Sk ( ww.) „„ ECOE 
in proportion as-theſe. circumſtances more 5 
or leſs perfe&ly prevail or fail, the cryſtal» | 
lzation is mare or leſs. perfect or confuſed, = 
be. W ues in the firſt. ee of * Mi- 
eralogy, chap. TAKES he rtf 5 
55 bodies may be winutely dinidad either = 
by igneous ſolution, that is, fuſion, or by 


ſolution in a liquid menſtruum, cryftalliza- 5 


tion may in appropriate circumſtances, take 
way; in the dry way, however, much more 


ditpcultiy than in the liquid, becauſt the 


particles are too much crowded together: 
hence the moſt perfect cryſtallizations thus 
formed, are produced in the act of ſublima- 
tion, as I have often obſerved in expoſing 
different mineral ſubſtances to Parker's 
ge lens; and often alſo in crucibles, particu- 
larly with reſpect to magneſia, and ſtones 

| of that genus. The cryſtallizations formed 


dy mere fuſion. are always imperfect, ox ra- 


ther rudiments of <ryſtals, as the lamellated 
or ſtriated, or granular appearances of the 
different metals, and metallic n 
But the natural L V ITA. of {tony . ſab- 
| ED. RR Wi . a; few. found in 
mo r Wa Tf 


no 
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no known natural. heat being ſufficient, to 


produce their fuſion, and the circumſtances 


With igneous ſuſion, as will be ſhevm in 


the laſt of theſe Eflays." Nay, ſome cryſ- 


tals are found which by no poſſibility oould 


be the reſult of previous fuſion, even though 


every other neceſſary circumſtance. ſhould 


concur, ' namely, thoſe which with, or 
without an intermediate priſm, are termi» 


nated by a pointed pyramid at both ends, 


as thoſe of quartz and calcareous.ſpar ſame: = 


times arc; for cryſtals formed by previous 


fuſion muſt neceſſarily adhere-to ſome baſis x 


in contact with them while in fuſion, elſe 
they could not be ſupported, but theſe 


could adhere to none without Weng io 


mp 171 it 


That Aiesbus earth: is „ foluble-in „ 


water; When. ſufficiently comminuted, ap- 
| pears» from various obſervations.” Mr. Gen- 


ſanne in the mines of Cramaillot in Franche 
Ouoempté, remarked that the water that 


tranſuded- through the rocks that formed 
the vault of the works, produced concre- 


tions chat reſembled ſtalactites, but Were 


r er alſo ſometimes ap- 
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ſervation he attended to for ſeveral years. 
Hiſt. de Langued. vol. 2. p. 28.7 &., i Buf- 
Fon Mineralogy, 48. Mr. De Laſſone found 
1 the ſurface of a. ſandſtone which had the 
year. before been inveſted. with- a-filiceous | 


cruſt, nearly as hard as agate, the particles 5 


of which it was formed muſt therefore 
2 conveyed and depoſited by wa- 
r. Mem. Par, 1774, p. 13, in 8 vo. Berg- 
= found ſilex in the waters of Upſal, but 
in ſmall quantity; Klaproth in a much 
larger, in the waters of Carlſbad, 1 Klap- 
8 335.4 340. and though this water contains 
| an alkali, yet it is not to this that the ſili- 
ceous matter is indebted for its - ſolubility; 
ſor the alkali is; fully; aerated: and Wer. 
_ trumb detected it in many more, as did 
Santi in the waters of Piſa. Nott's trauſla- 
tin, p. gg The only qusſtiom is whether 
5 ee ere oe rar 5 
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Co n proofs will, I hope. BET 


ki gallon of Rykum water 21,83 gr. of 


tron; though cauſtic alkali has the powgr 


of diſſolving ſiliceous carths, yet, ſurely; ijt 


cannot diſſolve upwards of fix times its 


ſtance, the ſolution of ſo large a quantity 


: of ſilex cannot fairly be attributed to the 
natron; among à variety of conjectures. to 


probable that common ſalt and Glauber's 
ſualt had been applied to the earthy: and 
ſtony ſtrata, which contain mixtures of 
flex and argil; that theſe ſalts were in part 


that part of the acid had been diſſipated or 


deen ue ugs eee n 


| ny co 1 ou think that if 
the 


= 1e. The Dofor hidlf found in an Bag: | 


decompounded by the attraction of theſe 
earths for the alkali of the neutral ſalt; 


Changed into ſulphur and ſulphureous gas 
i the neee en of intlam mne 
of al 


explain this fact, the Doctor thinks it moſt 


IT 1 140 
he filiceous matter had been decompoſed 
buy its affinity to the alkali, the alkali would 
have ſtill adhered to it in the quantity ne- 
__ _ ceflary to hold it in ſolution, which we 
find it does not. Let this inſtance be com- 

pared with any other caſe of ſolution; 

when a metal or an earth is diſſolved by 
means of a menſtruum, if that menſtruum 


„ withdrawn, or ſaturated with ſome other 


ſiubſtance, does not the ſubſtance it had 
diüiſſolved immediately fall, unleſs the new 

compound be alſo a menſtruum for it? 
Thus, if magneſia be diſſolved i in water by 

means of fixed air, or of a common acid, 


does it not fall as ſoon as the fixed air has 


evaporated, or as ſoon as the common acid 
zs ſaturated with an alkali ? But in the caſe 
before us the alkali is for the moſt part 
ſaturated, and yet the filex remains in ſolu- 
tion for years: this inſtance is therefore of a 
totally different nature from that of the 
| "caſes adduced, and the ſolution muſt be 
- attributed to the attractive power of the 
menſtruum that . holds it in E ee 
e ae | 
In fat, the term, „ ee 0 Aue two 8 
atzen ſorts of action: firſt, that of the 
N £2 menſtruum 


5 : «(aus 9 

| e eee 
parts of the aggregate to be diſſolved, 
whereby it ſeparates them from each other; 


and, 2% that by which it holds them in 
ſolution when ſeparated. The firſt ſort of 


action is that which the. Doctor ſays he 
never obſerved water to poſſeſs with re- 
ſpect to ſiliceous earth, nor do I contend 
for it; the ſecond he certainly does not diſj- 
claim expreſsly, and his own experiment 
proves it to exiſt in water; with reſpect to 
tat earth, it is true, he ſeems to think 
this the effect of a mechanical ſuſpenſion, 
rather than that of a chemical attraction, 
becauſe he could never diſſolve flint, ever 
ſo finely pulvexized, in mere water; but 
this argues only a defect of the firſt ſpecies 
of action, for ſurely the reaſon of this in- 
ſolubility is, that no artificial pulverization 
is ever ſufficiently minute. Thus we find, 
tat argil once baked, is very difficulty, or 
ſcarce at all ſoluble in any acid, let it be 
cver ſo finely pulverized; and though acids 
be its natural menſtruums, yet if this argil 
be ſtill more fubtilly divided, as it is by che- 
mical agents in the act of precipitation, or 
new after precipitation, While ſtill moiſt, 


i — — er tg, 
theDoctormiliuliow that cauſtic alkali is the 
Aaturab metiſtrunm of ſilicebus earths. [| Yet 


-Mre Maricoobfervedy that powdered flints = 


were ſcatecdat glliaced upon even by! boil- = 
ing fixed alkali, an®:the very little that 
luxxas diſſolved (ys Don precipitated again 

inithe rm of: minute flocculi on expoſure 


= 5 | 2 eee e 027, ORR 


15 een eiche Gb ache ob heat dee, 


2 5 er eee eee 


ibuted tothe tie ſałt lof in dl viſiorr fufficiently 
_ "© Hifte9} tis auen rbquite to vendler it 
biggüble netter mould perhaps; beoMill 
Fro Mirnde Thuanthat rbqutſite tu difſobve | 
"26M" fed Hs eig td rather the particles 
Ded s fun mode cdiſtretꝭ? ĩm order to 
5 . roars 

bene quilathgyor Water: Mecharibut - ſuſ- 
lo 1998w 19.50 . ẽ]uuu qx ed of na 
oinlalsd to erb ban, pd M e 


ane e ZE | 9 penſion 
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: penſion is not very difioultly difinguihable 


from chemical ſolution. o. Filtration co 
monly ſeparates particles ſu ſuſpended; at 


quor gently heated; of this weave: a re- 


vegetables, us Mr Bergman atteſts, $1172: 
Aumeri and Ruckart, but prineipally in 


the bambou rxed; in hdiſe joints even a 


leaſt if ſeveral times repeated, and the li- 


markable inſtange in the caſe Wee 
cipitated by the Pruſſian alkalic b > | 
2% Silex is ſound in the Ashes 5 al 


pebble hard envngh to cut glaſi has been 5 


diſcovered, . Mumie: Memoir ; above quoted. | 


It ig plain, then, that this earth is n- 


tained in the water imbibed by planta; the 
- (mall proportion of it that generally occurs 
in a given quantity of water is no prof 


0 a mete nigchlanidal ſuſpenſion, for} this 
| may and ſhould; be attributed to the rare 
co ccutrenge of particles ſuſficiently minute 
to be taken ig by water; Ig ſνο it ſhould 
bs attribatad to this circumſtanoę, becauſe, - 
in ſome:caſes, namely, here this cram. 
ſtance occuts, ita proportion is ver gan - 
chat accord · 


ſicleralile- Abus, Stucke found 
ing to his experiments 20 oz. of water col · 


lected untthe internal ledvvities of baſaltie 


OB CC "mn  _ . columns 
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| dk ſhould contain 142 grains " ſilex. ; 
In this caſe the water percolating the pores 
of the 'baſalt muſt have collected the mi- 
nuteſt ſiliceous particles that occurred: here 
not a particle of alkali was found; but on | 
the contrary, a large proportion of mented: | 
220 mignelis and argil.  Stucke unterſuck, 119. 
3adly. Zeolite is alſo ſoluble in water, as 
Me. Bergman has ſhewn. 3 Bergm. 255- 
Laſtly, te Dr. Black's authority I mall op- 
poſe that of a chymiſt equally reſpectable, 
that of Mr. Klaproth, who tells us, that 
from his own experience he has learned | 


that in favourable circumſtances ſilex is ſo- 


luble in water, without the co-operation of 
a fixed alkali, and that the hypotheſis of 
the Doctor to explain the ſolubility of _ 28 
was. no'way requiſite.” 2 Klapr. 108. | 
Ow are few examples, however, of 
e cryſtallization of ſtony ſubſtances 'at 
15 day, the reaſon of which is very obvi- 
ous: all theſe ſubſtances were originally 
created in that ſtate of minute diviſion 
which watry ſolution and cryſtallization 
requires; and the greater part of theſe have 
long ſince entered into a ſtate of combina- 
tion or r accretion, Kom which mere water 


Din 


„Ens 
can, only in a great length of time, or 
perhaps never, diſengage very many of 


them. This remark is particularly appli- 
cable to the formation of cryſtals of the 


ſiliceous genus; of which genus, when. 


pure and unmixed, 1000 parts water can 
take up only one, and whoſe perfect cryſ- 
tallization, moreover, requires perfect reſt, 
undiſturbed even by the alternate rarefac- 
tion and condenſation of the atmoſphere, 
as may be deduced from this circumſtance, 
that theſe cryſtals, are always found in ca- 
vities well ſecured from the free communi- 
cation of the air, as in the veins and cavi- 
ties of mountains, or in hollow ſtones called 
 geods, or in rifts, &c. where the air has 
has acceſs, or any diſturbance taken place, 
the cryſtallization is imperfect, being mere- 


ly granular or diſtorted. Some have attri- 


buted the ancient ſolution of ſtones of the 
ſiliceous genus, to ſome imaginary men- 
ſtruum which, they ſay, has long ſincde 
been deſtroyed or ſaturated. This ſuppoſi- 


tion is both abſurd and gratuitous: abſurd, 
becauſe it is grounded upon another ſuppo- 


ſition, which evidently is ſo, namely, that 
ſiliceous ſubſtances were at firſt ſormed in 
| I 4. 5: ot concrete 


/ 


„ 
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A coferete Gate; ttlat they e * has 
fictitious menſtruum be immediately after 


reduced to a diſſolvod ſtatei Gràtuitout 


beau no trace of ſuck a menſtruum can 


be found even the ſparry acid, the only 
known acid menſtruum of filiceous ſub- 
ſtances; has never bern found in ſiliceous 


crxyſtals, and the tiuantity of it knoum | 


exiſt is inſinitrly 00 ſinall to effect ſuch 
_ #folution//and its affinity to ſiliceous cartlis 
is alley than th ,carths of other genera; 
to chic conſequently, it would preſor- 
abi unte: Aratkalind menſtruum would 
bs much mote eongenial, if any trace of 
_ ering rr ẽẽʒ⸗ net ax 28 


brenn it, and often widely: * 
thinly ſeatteredthrough- other ſtony mid; 


and Newly collected by the minute drops 
bf bustot that eirculate through thefe maſſes, 
_ "thizt'6att in appropriate circuniſtanices form 
ctyſtels, the drops of "water gradually e- 
be, wha — — 


— 


f 5 wuter. Thus zeolytes! Joſe fm 51665; 28 
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other — and 
cold which prevail even db the greateſt 
depths; though ter ſorſchall, are ſufficient 
im n grent lemgth of time to condenſt, ꝓro- 
mote: and carry off, -theſa> vapors: this 
Circulation of ivapours/inivhe interior parts 
of tha earth, hast bet lately proved by 
Baron Trebra in bis third ett. g* eloftyrs 
_ goiny/peneral reaſoning, ur from various 
eonvornitanteitcuniftances.:b*% BatotrVel- 
their lately found ſonne in 4 lonely; retired 
pot, that Leethed- recently formed, being 

as yet ſoft, 1 Gerh. Geſeh,04. 12%. ll 
of them, eren the moſt ſolid and ooh pact, | 
boſe ſomo part of their weight when er- 
poſed to a ſtrong heat, andimatly..of- them 
deorepitatu d the Weight chusnloſt : is: mete 


pet dent. as is well knowh; wp, n Klas- 

proth s erHperiments cααꝰ˙οανν par ,Jaſes 
45 per dent. opals from 6-46 43 i ſhorl Hm 
7 T0. 9 turmaline loſes: g pe n Bro» 
_ _ lian topas 20; como flints 5; and. xed 

quartz 3 per ent. 1 Klapr. Beytr. 41 
_ Roz 98. Fleauxieu de Haie dnl 


20 N 5 a _rara 
| | 2 
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kara e heated below calcination, to 
| . *r part of its weight. t 
33. Pebbles filled with r A | 
times occur; nay, Ferber obſerved in the. _. 


— 


mineral cabinet of Piſa, a round quarts | 
cryſtal,. half filled. with water, and even 
containing an inſect. If it be ſaid, the 
water was. introduced through,;a chink, I 
| aſk, how the inſet could be introduced? b. 
for the chink, if there were any, was ſo 
ſmall, that Ferber could ſcarce believe his 15 
eyes when he perceived the water, whereas 3 
the wonder would ceaſe if there were a | 
perceptible chink x. Inſtances of che ſame: 3 
kind have frequently . 
4. Gerhard well remarks that ſtones * 
formed in the dry way, being heated to 5 
redneſs, become ſtill harder, or at leaſt re- 
main equally hard; but thoſe formed in the 


| 85 moiſt way being ſo treated, become ſoſter: : 


now ſiliceous cryſtals, thoſe of quartz . 
inſtance, become ſofter. when heated to 
redneſs, therefore they muſt have been 
: farmed. 3 in the morſe wan "Ba: to ale. 2 


- 


: , 5 
; = 0 ; y Aa 4 - 


P. „ Jah, 434. 220 nth 
-'+ 2 Gerh. 118. 
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reous ſpars; they have often been formed by 
art in the moiſt way, but, ſurely, never by 


| igneous fuſion; Sauſſure obſerved ſome 
formed in a bottle of aerated water. 1 Saufſ. 4 
2 A 2 Sauſſ. & 1097, in note. 25 
8 e epd "a funding the 


ue of calcareous ſtones, where theſe are 


ſo fituated that infiltrations from the for- 
mer claſs may paſs into them; thus Mr. 
Sauſſure found cryſtals of quartz in a cal- 


careous maſs of 40⁰ feet in extent, which | 


| leaned againſt a mountain, formed of quartz 


and mica, on the ſide adjacent to this S | 


nilitic rock. 2 Sauſſ. 118. 


6. Siliceous ſtalactites have lately been 8 
found in Montarniata, hanging from Pe- 
perino, and alſo in the form of an incruſ- 
tation ſuperficially inveſting lavas ; now this 
ſtone is infuſible in the ſtrongeſt heat, 


therefore it does not owe its origin to vol- 


canic heat, but muſt have been formed by 
tranſudation, or infiltration through the 


lavas after they had cooled; ; in ſtructure, 


tuberoſity, rugoſity, &c. it exactly reſem- 
bles calcareous ſtalactites; ſee TOO An. 


3796, 58g, _— : 9 
5 4 1 ay, 


— 
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Lady, Siliceous Solutions in fixed alkali, 


: With an acid; being flowly evaporated, / de- 
poſit the flex in the form of cryſtallized 


grains, which ſhews, har let em ef. 


tallize in mers water; when the proportion 


N * ſlowiy diminiſhed. 1 Klapr. 211. 


Lagidification- is concretion that is, the 
<loſe' union of ecarthy particles to each, 


after the Alkan has been fuper- ſuturated 


of water neerſſary to hold it in okition. > 


The nert mode er immediate ———— 


iy — cryſtallization, 


% Dey Ha chere eee : of the. 
Huperfluous water; thus clays are indurated, 
and many ſorts of ſtone of the argillaceous 


genus are formed; particularly when calces 
of iron, petrol, or carbonaceous ſabſtandes 
ure found in them] bricht have often been 


formed in this manner by mere ſolar heat 
in hot and dry cHmates. That che hard- 
neſs "thus reſtilting a8 deri 


_ Ueledtly proves by the cont! 


ditnenfiotis Which they ex perzen 005 and 
their loſs of weight; the Poliſh and Hun- 

dei ori bacdd R bow 

. Sonis2n0> | 


| 


derivedolfrom::their 
cloſet witon and the expulſion ea 8 


— 


_ 'purian huts formed of clay, are a further 


| proof of che induration thus produced . 


We may, however; remark, 1c. chat me 


Ws proportion of water is always neceſſany to 
promote this lapidiſcence, lor cartha that 
have all their water enpelled, remain in | 
duſt, or if a conſiderable proportion be e - 
pelled, they remain much foſter, and hene 

to harden them, ſome water muſt be add- 
bee ae 417.4 ae ; 
ene by eoneretion, use be 
times incienſed, namely, when they ahſorb 
kirche compounil. for inſtanoe i that 
forms Pouzaolana expands while it hardens, 


as ts trugimous part ahſorbs the 


omen 5 0D moch 0 orte rot! 2 

— — 
cies of ſtoneſ even the: hurdeſt; f quartz; far 
rived of it. In theſe gaſes, the water ſœems 


ſpecifio heat, in che ſaef manner as that 
Ar Pan iT St dg to Skol riot! 
naſa * Schwed. Abhand. dk 199 3s 


to bs ſolidiſied b a laſs off great part of is 


contained in Clare lt is nov known . | 
to be. ge oy 
The 3 need, 0 8 in 


eee he ſiliceous genus has been 
oſten remarked; thus, Delius obſerved, 
that Hungarian opals when firſt dug u, 


are ſo ſoft as to be friable betwixt the fin 


gers; but by expoſure to the air and ſun 


only for a few days, they acquire a ſtony 


| hardneſs. 44 Roz. 48. and Sauſſure tells 
> us, it is well known to all mineralogiſts, 
that moſt ſtones, even granites, are harder 
on the ſurface than in the interior of moun- 
fttzains. 6 Sauſſ. 319. That many argilla- 
ceous ſtones are ſoftened by water, and 
hhardened by expoſure to the air, is a mat- 
ter of general obſervation. 2 d Journ. 
1789. 724- 


Even calcareous e are Seki is 
deſiccation; this fact I often obſerved with 


reſpect to compact limeſtone taken from a 


not only the ſuperior ſtrata, but even the 


| HS ems much leſs hard while in the 


quarry than in a few days after they were 
"Is out of it and e * chis 


4 0 
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5 des oben been obſerved by others. "Mem. LE 


Par, 1746. 1075. 1 La Mether. 12. 


That calcareous concretions of a ſtony | 


hardneſs have been formed in modern 
times, and ſtill continue to be formed, 


particularly in the vieinity of ſprings ſtrong- 


Iy impregnated with calcarèous or calcareo 
ſulphureous matters, as in Derbyſhire, Bo- 


... hemia, &c, is quite notorious; and N 
. . "vaſt maſſes of limeſtone have within a few 


: centuries: concreted in the ſame manner, 
may be collected from the diſcovery of va- 


maſſes. As theſe, however, have been by 


ſome, aſcribed'to ſome fictitious Preadam- 


tick periods, I ſhall quote one, which, 


: rious artificial fubſtances within thoſe 


ene 


without very violent ſuppoſitions indeed, 


cannot be attributed to any other but 


b very modern times. In working a block 
of ſtone- raiſed near Paris, the barrel of a 


: OP was found imbedded i in the midſt of 
it. 1 Buff, Mineral. 39. Stalactitic con- 


75 pears of modern formation, and even ar- 


_ tificial, are too well known to require any 


illuſtration; but are alſo a full proof © Ba 


the formation of ſtones by concretion, or 


at leaſt, a commenced cryſtallization; and 


perfeccec 


V' 
proſe calearcous her hus been found in 


ſtalactitic form, | bat * . Wa 


„ 
e end of-lupheication- b a 


mentation, fea Black on Geyſer, p. 23, that 
troduction of particles, either of the 
ſiame or of a different ſpecies, into the inter- 


is the 1 


ces of ſubſtances; that either did not ad- 
reren 
r N ; or at leaſt were of a looſer 
| 2 indurated texture. Thus Sauſſure 
cal us, that in the neighbourbood of Meſ- 
ſina, where grits are quarried near the ſea 
ſhore; the cavities formed by their .extrac- 


t.tꝛiſom are ſoon filled with ſea ſand, which in 


few years is ſolidified, having its particles 
agglutinated by the calcareous matter intro—- 
duoed by che ſea water. 1 Sauſſ. ) 30g. p. 248. 
Bowles remarks, that in the neighbourhood 


as the fragments of brick, mortar, Rc. 
thrown on the ſhore, are, after a certain 

_ time, cemented" with the ſand and ſhetls 
8 into an uniform maſs ef ſtone. Bowles' 
Spain, 99. Fluri relates, that fragments 
of rocks are cemented together, even at 
this day, by ſtreams impregnated with cal- 


1 wy - INES 
5 theſe Fagments, at Hagelfng 


in Bavaria. Flurl Bavaria, 23, 24. Mr. 


De la Faille, an Academician of Rouen, ob- 
rettet the fea ene, 5 


aten a few days, ſpecies of chell-fih k mer 
| Whole: hardens into a ſtone; as ſolid as the 
hardeſt limeſtone. +20; Roz, 43, in note“. 

But, perhaps, no where. does this effect take 


place ſo quickly as at Crainburg, near the 


banks of che Sayc; for in quagrying a tra» 
| it. Was o eryed, that the frag - 
not imi mediately remoyed, were 
in a ſhort ehe Jo fm gemepted by the - 
river water that oozed through the banks, 
that they required to be quarxied gycr again. 
2 Born Phyſ. Arbeit 8yo. in note; and hence 
the ingenious author,! Mr. Gruber, clearly. 
deduces the origin of breccias. In many 
: caſes calces Sp iron [Fanta divided . 8 


Wh = . 8 3 Lis -S$? 
* See all Mem. Far. 72 343) | * 


1 © t 
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ee 1 a x ö mixed 


— 
7 


BY parts fund, ſprinkled; or rather covere&them 


th erer INE an nano 


ve l birt . the oat of che oxy> 
genated iron, and the fand fo firmly. com- 
poacted, that the 'maſs thus formed could 
not be broken but by a-chiſet and ham- 
mer. Henckel Origine des Pierres, 495 in 
eee and that this induration may, and 
| does take place at great depths in the ſex, 
is evidently proved by the obſervations of 
Rinman. Mem. Stock. 1770; related by 
Gadd, that am iron anchor long depoſited 


irc the ſea, had hardened into ſtone all the 


ſand, clay, and fhells, which furrounded it, 
do a pretty confiderable diſtance; and is 
further confirmed by a ſimilar obſervation 
of Mr. Edward King, Phil. Tranſ. 1779, 
p. 35, that a violent ſtorm having laid bare 
part of the wreck of a man of war that 


had been ſtranded 33 years before, feveral 


maffes, eonſiſting of iron, ropes, and balls, 
were found covered over with a hard fab- 
 ftance which upon examination appeared 
to be ſand concreted and hardened into a | 
by kind of cn that a Concreted round 


: * 


- 


0 TY ; 


preſſions of extrattebus foils are often 


found in various ſtrata- Alf rowhd the 
hon handle of # braſs canon that rerhaftt- 


ed in the ſea a much longer time, à much 


Harder incruſtation of ſand Was found, in- : 


- doſing cockles; muſeles, limmpets; oyſters, 


&. all ſo firmly fixed; and converted itits - 
a ſubſtance ſo hard, that it rSquired as 
155 . ſeparate or break ther, as. to 

break a fragment of any Hard rock. Ib. 4% 


47. It appears alſo, chat a very fall pro- 


portion of calx of iron is ſufficient to pro- 


duee induration, when diffuſed through the 


maſs of carthy matter, not only by the ob- 
ſervation of Rinman above related, but 


alſo by that of Mr. King on the induration 


above quote. 
Stones already ine mãy be Rilt fur 


thet indurated by the infiltration of ſlight- 


y oxygenated iron; thus Dr, Fothergill ha- 
ving watered pieces of Portland ſtone with 
water impregnated with iron ruſt, found 


it in a few eee 


the rope, retained the impreſſion ef -this 
part” of che ring to which the” rope wits 
faſtened in the ſame matiniet 45 tlie im- 


N a. 


Fuel by the point of a nal, e : 


(wy) 

ble Aae of ſuch hardneſs as to yield a 
metallic ſound; and reſiſt wy 2 80 . 5 
Phil. Tranſ. 1779, 4. el. 
I bat a proceſs of the ide: 8 7— 
been, and ſtill is, carried on in the inte- 

rior parts of the earth, wherein hardneſs is 
induced or increaſed by the infiltration of 
particles of the ſame, or of a different, 
nature, appears by many obſervations, of 
which. I-ſhall only mne a ye as winks 
perfectly deciſive. / 

1. Mr. Werner. honed in the's moun- 
tain of Zeigelberg, ſtrata, of blue clay and 
compact red 1 iron ſtone, to alternate ſeveral 
times with each other, and that cach had 
peculiar petrifactions not found in the other; 
for inſtance, only turbinites were found in 
the one, and in the other only chamites, 
or muſcullites, &c. which ſhews theſe do- 
poſitions were not ſimultaneous, but ori- 
ginated at different periods of time. Now 
the petrifactions found in the ſtratum of 
the blue clay, when placed under the iron 
ſtone, were conſtantly filled with the fer- 
ruginous matter of that ſtone, and, on the 
_ contrary, . the petrifactions found in the 
iron ſtone, when under the ſtratum of clay, 


ONS I 
were filled, at leaſt in the parts contiguous 
to the clay, with argillaccous matter, but 
the hardneſs of the 1ron ſtone prevented it 
from receiving much of the argillaceous 
matter. Wedem. Umwandl. p. 118. 
„ The petrifactions found in chalk io: 
frequently filled with ſiliceous matter, and 
ſo hardened as to give fire with ſteel,” Now 
_ chalk itſelf is found conſtantly to contain 
more or leſs of minute ſiliceous particles; 
it is, therefore, to the infiltration of theſe 
that this increaſed hardneſs. is to be att, | 
buted. 
3*. It is remarked, that 8 8 


TY bles (of the compact kind) are generally 
harder than the white, as by infiltration or 


otherwiſe they received, either during or 


| after their formation, particles of another 


ſpecies, by which their interſtices were 
filled. Nadault. 1 Buffon Mineral. 342. 
Te. The calcareous Farcilite called Amen- 
la, is formed of rounded calcareous maſſes of 
extreme hardneſs, cemented by a calca- 

reous cement. Now near the ſurface where 
the calcareous cementing matter could not 
be ſo abundant, theſe ſtones are but looſely 
8 or united, but at greater depths, 
3 for 


- 
1 


+ # 


- 


| (184 » 2 5 
© the contrary reaſon (chere being moro 
calcareous matter incumbent) the cement 
becomes ſo hard that the maſſes it forms 
cannot be ſeparated but by exploſion with 
gunpowder; per en _ 1 5 1 746, 


| 1086, in 8vo. 


That the cementing migtter Was of poß - 
terior formation, is evidently inferred: nn 
the yeins of calcareous ſpas that run through 
the rouned males, but which never paſs 
into the cement, as the ä 
well remarks, P. 1h — 

ge. Guſman atteſts, that be 1 1 
petroſiliceous breccias; whoſe calcareous 
cement originated from their own decom- 
| poſition, Lithophy. Mitſian. 114. 

6. The refuſe ſtones thrown out of mines 


£7 are frequently hardened again by the mat - 
ter ariſing from their diſintegration and de- 


compoſition, as Laſius obſerved at Ramelf- 


ow Hartz. 283 and 3. De Luc Let- 


tres à la Reine, 298. Sometimes a com- 
menced cryſtallization 1 is found in theſe 
- adventitious ene Flurl ö 
8 

It ſometimes happens! that a oement 


yung was cy: a mere confuſed ag- 


e 985 | i 


* 


tion of rain water *; the fame effect ſeems 
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nutely comminuted by ſolution, as to ctyſ- a 

- tallize into a tranſparent matter; this; Mr. 

| Nadault obſeryed in the fragments of a very 


which the ſtones were connected, not by 
mortar, but by à tranſparent ſubſtance (a 


ancient rampart, in ſeveral fathoms of | | 


ſpar) into which the calcareous particles of 


| the mortar were converted by the inſiltra | 


alſo naturally to take place in many lime 
ſtones of a looſe ſpungy texture, the water 
that pervades part of their maſs gradually - 
conveying into another part of the ſame 
mas. ſuch particles as it can diflolve : theſe 


being thus brought into a cloſer union with | 15 


each other, cryſtallize, and induce an: ad- 
ditional hardneſs in that part of the maſs - 
in which they ſettle, The hardneſs thus 
produced is the reſult, not of one, but of 
ſeveral ſucceſſive infiltrations, and hence 
various degrees of hardneſs are obſerved to 


take place between the looſe and ſpungy 


extremity of the Kone, and the extremity 
Which has received! its maximum of We: 


| ® Ber Nd, baer Mineral 39 1. „ 
Es *,- .Calcareous - 


uo 5 
e een maſſes of this ſort bie en 


obſerved by the Abbe Sauvages “ and others. 


In Mr. Greville's cabinet there are many 
hornſtones, in which the gradual tranſition 
from an indurated clay into ſiliceous hard- 
neſs and fracture, may be evidently diſ- 
cerned. It has been aſked, what becomes 
of the water that conveys theſe cryſtallizing 
particles? The anſwer is eaſy; all ſtones, 
and even the denſeſt metals, contain va- 
cuities; theſe act as capillary tubes, and 
ſoon reconvey the water to the upper ſur- 
face, from which it gradually evaporates. 
Ot the hardneſs induced by obſcure and 
_ confuſed cryſtallizations pervading ſtony 
maſſes, we have an indubitable proof in 
many impure gypſums, which undoubt- 
edly coaleſced by cryſtallization, though 
the cryſtalline Gps: are I diſcern- 
n | 
The cements are of x many cent fonts, | 
but more generally of the ſame ſpecies as 
the ſtone. cemented. Sometimes they run 
in veins; ſometimes they are diſperſed 
I though the ales maſs imd to Ns 


Item. Pars 2746; 21051 Ste. hs.” 
EE 


(8p * 
9 ae eye, or viſible only —— 


or by a lens; ſometimes very viſible in mi- 8 


nute ſhining ſpecks : : thus, in the calcareous 
claſs they are more frequently Harry, but 
often alſo ſiliceous or ferruginous; ſome- 


times argillaceous or pyritous, more rarely 8 


gypſeous or fluoric in the argillaceous they 
are commonly ferruginous, but ſometimes | 


calcareous or filiceous, &c. and, as lately 


bins" been diſbovered, fometimes carbons : 


aceous. 


"TUE laſt Aber mode of adi 1 


hardneſs, i is SUBSTITUTION ; that is, the in- 
troduction of ſtony, and, ſometimes, of 


metallic ſubſtances, into organic bodies 


whether of the vegetable, or of the animal 8 
kingdoms, in proportion as the particles of 


theſe organic ſubſtances are deſtroyed by 


putrefaction, ſo as to aſſume the place, and, 


— 


conſequently, the form and figure of theſe, | 


as if caſt in the ſame mould. 
The mineral ſubſtances, thus moulded, 


are called petr! actions in the moſt proper 
ſenſe of the word; but, by many, particu- 


larly by the Germans, this word is uſed 


in a looſer ſenſe, to denote any organic ſub- 


rege found buried at great depths in the 
cearth, 


* 
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* or embodied in ſtone, whether con- 
verted into ſtony matter or not. 

I The hardneſs thus induced, . 
; the p ofthe ſtony. particles to each 


particles, in compariſon of thoſe of the or- 


0 ee, wWhoſe -ploph: _ 9 
„The r 6 ping; I con- 
| eie to be ſhortly;this, organic ſubſtances. 
petrified, are either found in water, re- 
plete with the ſtony matter found in petri- 
flactions, or, they are incloſed in carths, 
| ſands, or ſtones; in both caſes the firſt 


ſtep in the proceſs. of petrifaction, is the 


i eſcape of the hydrogen and patt of the car- 
bon of which the organiſed ſubſtance con- 
fiſts. If this ſubſtance be ſurrounded by 
water ſtrongly impregnated, the ſtony par- 
ticles are immediately attracted and ſubſti- 


8 tuted in the place occupied by the particles 


© that eſcaped; but if the petrifaction takes 
place more quickly than water can ſupply 5 
the ſtony particles, then no petrifaction 
takes place, and hence the ſofter organiſed 
ſubſtances. are ſcarce ever found petrified. 
SO: Oey 1s thus continued by gradual 
„ | 


ww) 


his Gee le es 


Won r r os 


Shells, 3 and Waads, are the Sal 
4 that decay moſt flowly, and there- 
fore are moſt frequently found. petrified;' 


but the fibrous parts of theſe decay more 


. lowly than the ſofter or medullary, and 


| thence the diſpoſition of the ſtony particles 


introduced, mult, neceſſarily, be as differ- 
ent as the diſpoſition and form of the fi- - 
brous particles were, whoſe form and place 
they aſſume. We muſt alſo conceive that 


the petrifaction is at firſt imperfect, and 
not abſolutely completed until long after 
it has penetrated into the interior of the 


organic ſubſtances. The minute interſtices 
at firſt left, are afterwards gradually filled 


23 


up, though ; in ſame inſtances e ap- 


In "Ea YR alſo, the interior or more 


PRE CTY of the organiſed ſubſtance firſt | 


decay, while the exterior remains found; in 


ich caſes, the petrifying operation takes 
place only in the interior: this has often 


been obſerved in woods where the wood is 


ol a ſpecies that ſtrongly reſiſts putrefaction, 


or 


6 
or the water in which it is lodged is but 
lightly impregnated with petreſcent par- 
ticles, the petrifaction very ſlowly takes 
place; of this we have a memorable in- 
ſtance in one of the timbers that ſupports | 
Trajan's bridge over the Danube, ſome = 
milles below Belgrade. About the year 1 760, 
the emperor of Germany being deſirous to 
| know the length of time neceſſary to com- 
plete a petrifaction, obtained leave from 
the ſultan to take up and examine one of 
theſe timbers. It was found to have been 
converted into an agate, to the depth only 
of half an inch; the inner parts were ſlightly 
petrified, and the central ſtill wood. Un- 
e ee the timber employed was of the 
kind leaſt ſubject to rot, and the Danube is : 
not known to contain any notable. quantity 
of ſiliceous particles; but the fact is im- 
portant, as it proves to a demonſtration, 
that ſiliceous particles are ſoluble in water, 
are taken up * wood, that petrifactions 
are carried on in appropriate circumſtances 
in modern times, and the ſucceſſive proceſs 
of petreſcence as above ſtated. ' Juſti Geſch, 
des Erdkorpers, 267. 1 Gerh. Geſch. 222. 

. in the . nn circumſtances, 
"NP. 


| 4 1 
that is, eee e . 
ſuſceptible of putrefaction, and the water 
in which it is immerſed, richly impreg- 
| nated with ſtony particles, petrifaction | 
takes place much more quickly. Don Ul- 
| loa tells us, that north of Quito, at the 
foot of mount Anlagua, there is a river 
that petriſies any ſort of wood or leaves that 
are throw into it, and that he had whole 
branches thus petrified; the fibres of the 
rind, even the ſmalleſt fibres of the leaves, 
and the meandersof the fibrillæ being equally 
diſcernible as oven: freſh. cut e the 
| = 
All the e in this river, Fg 9 EB x 
are covered with a cruſt little inferior in 
hardneſs to the rocks themſelves. This 
matter, he adds, faſtens much more eaſily 
on .corruptible ſubſtances, and frequently. 
forms a lapideous tegument round the 
leaves, &c. * Mr. Stedel found the pieces 
of elm left i in a fountain, near Ulm, be- 
come petrified in ſeven years 7. 5 
1 petrifaction induced in woods ſur- 
rounded by ſands, or incloſed in ſtones, 


1 by Ullox $ 1 p. 377, Iriſh edition. 
6 Roz, 8vo. 3d part, p. 18. 


ori riginates 
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| originates exadily e ehe finger elſes; arid 
is produced in the fame manner, Mr. 
 Gledifch obſervred one of the rovts'of a pine 


tree ſtilb im a ſtate of vegetation, converted 


into the calcayeous petrifaction called Oſtev- 5 
colla: it was ſurroumded by fund and part 
of the wood ini a rotten / ſtate; remained-int 
the centet of 1555 root. Ns Berl. 1748; 
N.. 49, 30. b. 
This dane bettbsdes, ws un 
reſembled: the root of a tree; Margraff ana- 
lyſed; and form it to yield volalkah from 
ſome remains of the putrid wood tllat were 
ſill contained in it. 1 Margr. 246. 261; 
and that putrefaction ever precedes petri- 
faction, may be deduced from tho exiſtence 
of fixed vegetable alkalè in the marls thut 
ſurround petrifactions, and the volalkali 
alſo often obtained by: diſtilling them; fee 
Geſner's Diſſertation in 6 Nor. in cate 
part, p. 20, &c. e 85 
Several lakes or edn waters ond an- 
5 th poſſeſſed a petrifying power, Have 
ſimee loſt it by having imparted the greater 
part of the ſtony purtieles they contained 
to ſuch ſubſtances as Were _— of re- 
* taining Pn ONS. FRO 
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on THE DECOMPOSITION AND DISINTE- 
| _GRATION or STONY SUBSTANCES, . 
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- Decomps rim conſiſts ma or of 


the cunſtituent parts of a ſtone or other ſub- 


ſtance, and may be either total or partial. 


Diſintegrarion denotes the ſeparation only of 


che integrant parts; both often taks owe 
in the ſame ſubſtance. al 

The only cauſes of mere Alte gation as 
yet known, are the viciſſitudes of the at- 


—, 


moſphere ; the abſorption and congelation 


of water; the ſudden dilatation or contrac- 


tion produced by the former, particularly 
when extreme, cannot but looſen the texture 
of moſt ſony ſubſtances, and when aided. . 


by the abſorption of water, ſtrongly tend to 


_ ſeparate them. The water thus received in 
their minuteſt rifts, being afterwards fro- 


zen, burſts them · witk incredible force, of 
which frequent inſtances oceur in the 
northern countries, and in the more ele- 


vated 


VV | 
JET vated mountains of the ſouthern, PE IO 
' moſt ſudden: tranſitions of heat and cold, 


and the higheſt degrees of the latter fre- | 


gquently prevail; and hence the broken crag- | 


| 8 ſtate of their loſtieſt ſummits. 2 
1 known external cauſes. of 2 
poſition, , are water, oxygen, and fixed air. 

The" internal cauſes are, the baſes moſt 
5 capable of forming an union with the ex: 

ternal, as ſaline ſubſtances, ſulphur; flightly | 
- oxygenated calces of iron, or of manganeſe, 

"EE kme ebe ene e. and bn Ig 

8 4 | ſubſtances, as Dr. Prieſtley = | 

ſheyyn in the firſt volume of his laſt edition, 

p- 64; but as to its nature and effects it is at 


_ preſent too little known: all theſe are aſ- 


2 by a looſe, terture, of the ene 5 
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e ſahſlances 3 hats 6-950 | 
tively to their maſs) they preſent a large 
ſurſace, ate diſſolved by water, and, con- 
ſequently, the ſtones, of which they ſome - 
times form a component part, are decom- 
| poſed; thus muriacite, which conſiſts . of 
2 per cent gypſum, 14 common ſalt, 8 
mild calx, and 53 of micaceous ſand, muſt 


* 
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be Deals When: long due to the . 


action of water. 


1 Sulphur promotes decompoſition by + = 


ſorbing oxygen, while it is thus converted 


into vitriolic acid; but moiſture is alſo re- 
quiſite. To this cauſe the decompoſition 


e yon Ie 


united to ſome metallic ſubſtance ; and © 


| hence its combinations with. argil, unleſs 
aſſiſted by heat, are not ſenſibly decqm-. 


| Paſed, or only in a great length of time. 
Calces of iron, moderately oxygenated, are 


| the. moſt general cauſe of decompoſition, 
EN particularly when. aſſiſted by a looſe. tex - 


ture, and the other cauſes of diſintegration; ; 


theſe a& by abſorbing a greater proportion 8 


of oxygen and fixed air, hut require. alſo 


che alliſtance of moiſture.) By this abſorg- 
tion they: gradually ſwell, and are diſunited 
from the other conſtituent parts of the ſtone | 


into whoſe.compalition they enter. When 


- leaſt oxygenated their colour is black, or 
; brown, or, bjufh; and in ſome inſtances, 56, | ' 
When united With. argil and magneba, 


2 grey. or green iſh grey; the former in pro- 
+ OP as they become more oxygenated 
| L = ; become 


+ 


C 2a ) 1 
Ve tere i red, orange, and, finally, 
. pale yellow; the latter become at Hirſt cy 
then purple, A 8 
I.!xuon, in its perfect metallic Was or at 5 
leaſt but ſlichtiy oxygenated, alſo decom- 
poſes water; but if expoſed to the air it 
becomes farther oxygenated, and the com- 
pound in which it enters gradually withers, 
as Dr. Higgins obſerved, in DE pour: | 
. 20lana, on Cements, 124. 
But ſtones 1 into whoſe crept is _ 
of iron highly oxygenated ſeem to have 
originally entered, are very diffieultly 
decompoſed, as red Jaſpers,” &c. as they 


: already 8 5 5 as 1 as . can 
5 abſorb. BG | 


Manganeſe; EPL dightly TOY s Bs 


5 known to attract oxygen ſtrongly, particular- 
ly with the aſſiſtance of heat and moiſture ;. 
hence it is, in many caſes, a principle of 
decompoſition, as in ſidero calcites, &c. it 
alfo frequently afliſts or 5 bang: el 
Hecken by calces of iron. | 
imme, from i its attraction to Gel a air, and 
its ſolubility in water, muſt promote, in 
favourable. circumſtances, the decom poſi- : 
: tion x'of Fong; ; of which it forms a con- 
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$ 


\( 147 J 
be part; to it the decompoſition! of 


felſpars, and _ Rees” A in Vw | 


bet attributed *. 


Argil, ben its nn Hoes: not ex- 


ceed 7, muſt, by the common arinual vi- 


deiſſitudes of heat and cold, gradually become 
trrifſty, abſorb, ſoften, and ſwell, and thus 
promote diſintegration, and decompoſition. 135 
Bitumen is ſaid to form the cement of 
forks limeſtones, and, probably, of various 
other ſpecies. Bowles found it ſo in va- 
rious parts of Spain, and Flurl in Bavaria; 


and to its fuſion and withering (probably by 


attracting oxygen) he attributes the diſm- 


tegration of ſeveral compact limeſtones i in 


„ 3 
Carbon has lately been Fey in laveret 


| foci of ſtone; as it powerfully attracts 


oxygen, to it we may, perhaps, attribute 5 


the diſintegration of many of them, as 
marls, marlites, ſome; argillites, ſhales, &c. 


Mephitic air (the azote of the French) | 


i its property of forming nitrous acid, when, 


en its naſdent ſtate, it is eee, 


* That 3 is in a "panda tae e Pelletier 8 
analyſis. 20 Roz. 422. 97 and 175 | 


Ex e 


ve 


285 3 port " | 
= n into contact with the oxygen. * 
- the atmoſphere, in a moderately dry ſtate, 
5 may alſo promote decompoſition; caleareous 
tones are known. to contain it in pretty 
Conſiderable proportion, and thoſe that con- 


” 1 tain animal remains, probably, moſt ;* from 


pndideration we may derive ſome ex- 


1 . planixtion of a ery ecmarkable phendmnenon 15 
related by Mr. Dolomieu. 36 Roz. 116. 


All the houſes of Malta are built of a fine 
8 grained Hmeſtene, of a looſe and ſoft | 
e texture, but Which hardens by expoſure 5 


te the air. There is à eircumſtance 


0 which haſtens its deſtruction, and reduces 


it to powder, namely, when it is wetted 


| | * is covercd by a ſaline efferveſoence, and a 
« cruſt is formed ſome tenths of an lh 
4 thick, mixed with common falt,. nitre, 


| and nitrated lime; under this cruſt the ö 55 


« ſtone moulders into duſt, the cruſt falls 
© off, and other cruſts are ſucceſſively form- 


dad, until the whole ſtone is deſtroyed. 


E üngle drop of ſea water is ſufficient to 


produce the Seren of deſtruction; it forms 
© a ſpot which gradually increaſes and 
140% ener 1 a caries et the whole 
« maſs 


„ 
1 maſs of the ſtone ; nor does it ſtop thets; 


„but, after" ſome time, affeQs all the 
« neighbouring ſtones in the wall. The 
E ſtones moſt ſubject to this malady are 

« thoſe that contain moſt magneſia; thoſe 


« which are fine grained; and of à clefe 
<© texture; refiſt moſt. Short as this ues 


count is, it appears from it, that the limgs = 


ſtone of Malta contains both calcartpus 1 


earth and magneſia, but moſt probably in 


a mild ſtate; and the ſtone being of the 


looſer kind, is of the ſpecies which is known ; 
to contain moſt mephitic air. Mr. Dolo- 


mieu ſhews at the end of his. tract on the 


Lipari iſlands, that the atmoſphere of Mal- 15 
ta, in ſonit ſeaſons} when a fouth wind 
blows,. is remarkably fouled with mephitie 


air, and at other times, when a north wind 


blows, rematkably pure; and hence, of all | 


others, moſt fit for the generation of nittous 


acid. Again, ſea water, beſides common 
ſalt, contains a eee eee | 


 rinted magneſia;and'a fmall proportion of 
 ſelenite, | From theſe data we may mfer, 


that, when this ſtone is wetted by ſea 
water, the ſelenite is decompoſed by the 
"_ e and 

aa IL. 785 intimately 


| Wh air, the n nur 


5 150. } | 
| 5 Hal mixed with the calearcous carth; 
of this decompoſition, two reſults deſerve © 


attention, 1. The production of vitriolic 


Epſom; 2“ The extrication of ee 
magneſia of the fea wa- 
ter ſerving, during this extrication, the 
purpoſe of attracting and detaining aſuf- 
ficiency of moiſture. This air, thus flowly | 
generated, and meeting the dry oxygen of 
the atmoſphere, forms nitrous acid, highly 
mephitiſed, but it ſoon acquires a due pro- 
portion of oxygen by deoxygenating the 
vitriolic contained in the Epſom ſalt, which 
by: ſucceſſive depredations of this ſort is 
gradually deſtroyed. Part alſo muſt unite 
to the mild calx, vrhich im its turn is de- 
7 compoſed hy the remaining mild magneſia; 
more mephitie air is ſet looſe, and more 
nitrous acid is produced, until the ſtone is 
deſtroyed; how the alkaline part l 
nitre, which is one of the. products refult- 
ing from the decompoſition of this ſtone, 
is formed, is as yet myſterious; Is. it not 


from the tartarin lately diſcovered in clays 


and many ſtones? Lam as yet inclined to 
think that it is derived from the putrefac- 


5 tian of vegetable and animal Fubſtances; . 


125 


%: Ep Tx d 
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and though nitrous acid formed of oxygen BR 
and air, from putrefying ſubſtances, be 
found united, not only to the abſorbent - 
earths to which it is expoſed, but alſo: to a 
fixed . alkali; yet I ſhould rather ſuppoſe 


that the alkali is conveyed into thoſe carthg 


by the putrid air, than newly formed; and 


the reaſon is, that tartarin, notwithſtand-. 


ing its fixity, is alſo found in ſoot, and in 
the ſame manner may be elevated in putrid - 
exhalations. As to the common falt, ſaid 


alſo by Dolomieu to be found in the bliſ- 


; ters, of this mouldering ſtone, I am as yet 


in doubt, for common ſalt was alſo ſaid to 


accompany the native nitre found in the 
pulo of Appulia, yet Klaproth fi in analyſing 4, 
this nitrated earth could find none; ſee 


Zimmerman's account of this native nitre. 8 


306 Roz. 111. 113, and 1 Klap. 319. 


So alſo when the calx of iron 1 


in ſtones is but ſlightly oxygenated, it may, 
by reaſon of the cloſe texture of the ſtone, 


= remain undecompoſed for ages; but if by | 
any accident, as fracture, or contact with. _ 
ſome: ſaline matter, or the alternate recep= 


tion and diſmiſſal of water, the reception 


on e en is facilitated, a decampo- 8 


2 bo ot ſttion 


former caſe, will prend like . bes - 

cauſe the les. oxygenated part of the iron 
takes oxygen more eaſily from the more 

.  okygenated part, chan from the atmoſphere, 
dy reaſon, that the abſorbed oxygen is 
more condenſed than it is in the atmo- 

ſphere: Thus, iron inſerted into à highly 


oxygenated ſolution of vitriol of iron, and 
Which, therefore, refuſes to cryſtallize, wil! 
take up the excels of oxygen, and thus re- 
tore the ſolution to a eryſtallizable ſtate ; | 
ber as calx of tin takes up oxygen from ealees 
| of fver, antimeny, &c. in the beautiful 
. - Experim its of Pelletier. 12 "Mili: , 
bed, ce. i e 
Hlence, als Suat u Holi Mark är 
ußen, the ſurſace of the earth, being thord 
expoſed to air and meiſture, ähd the diſ- 
ruptive action of growing vegetables whoſe 


r60ts pierce through theit minuteſt rifts, 
and, by ſwelling, burſt them, are more 


expoſed and fubject to decompoſition.” Wa- 
tteer carries down the ferruginous particles 
into the lower ſtrata, and forms there thoſte 
illinitions and maſſes of piſiform argillaceous 


. iron vre, which — 


without : 


. fo 133 45 . 
without ſufficient reaſon, an From de- 
cayed vegetables. e a * 

Baſalt, when pure, 3 reſiſts Ae: 
| complſitionstarits furface alone bears any ' 
© marks of it; the argillaceous, ſiliceous, and 
| enlcarcous ingredients, and part of the fors 
a hard cruſt, which inveſts and protects 
the remainder of the ſtone; ut wacken 
is very eaſily decompoſed, and hence the 

baſalts or traps into whoſe compbſition it 
enters, yield eaſily to the deeompoſing 
principle. Some granites, I may ſay moſt, 
are in appropriate circumſtances not diffi- 
cultly decompoſed; the mica and felſpar 


art chiefly affected; the fame miay be allo 1 


ſaid of moſt ſandſtones, thoſe 


whoſe cement is ia or en 
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or MOUNTAINS. 


ob: er ieee boy 
- the various ads wee, 
8 Nature has ſo profuſely ſcattered 

around us, there are none which at firſt 

ſight convey ſo awful an impreſſion of the 
power of its great Author, as: thoſe ſtu- 
ponds maſſes we call MounTains; none 
in which reflection diſcovers more con- 


NE N ng proofs of wiſdom 8 and beneficen« ce; 
than in their diverſified heights and arrange- 


ment, exactly ſuited to the varieties of their 


geographie poſition and the general economy 
5 of the globe. W ithout them the earth would 


% be little more than a ſandy deſert, and the 


atmoſphere a peſtilential receptacle of noi- | 


| ſome exhalations; by conducting the elec- 


trical fluid, and the principle of heat, they 
contribute to the production of rain, which 
fertilizes the former, and purifies the latter. 
Their elevation enables us to extract me- 
tallic, combuſtible, ſaline, and other ſub- 
ſtances, whoſe uſe is indiſpenſable, yet which 
in Fat ſituations, from the impoſſibility of 

$77 e off the water, we could not ob- 
: nb the © ny; ſubſtances they 
«if | \ preſent 


LR 


Li 


wt 


[i ws 3 | 85 


| preſent 1 us, many are applied to building, 5 
and to various arts; many are the harbin= 


gers'of metallic or other valuable ſubſtances, 


and many others, both ſtony and metallic, 
exiſt;| whoſe uſes, through the unpardonable 
neglect of former ages, are as yet unknown; 


mankind unacountably forgetting that the 


principal occupation originally aſſigned to 


them was to cultivate, that is, to labour on, 
and extract every poſſible advantage from 
the earth, and the ſubſtances it contains. 
Nor is the wiſdom of the geographie poſition 


of mountains, and of the degrees of their 


diverſified elevation, ſuited thereto, leſs | | 5 


obvious and ſtriking; thus, in the north - 
_ eaſt parts of our continent; the, vaſt Aſiatic 


platform, from which ſo many mountain- 


ous chains branch forth, afforded, in the 


infaney of the globe, an habitation ſor man 


and animals; while inferior regions, for the 


ſtill remained b in the boſom of the 


n 


deep. The height of theſe mountains that 
raiſe their :lofty ſummits in the eaſtein 
parts, is proportioned to the courſe Which 
their mighty rivers muſt hold in the exten - 
_ eee, and 


purpoſe of completing their arrangement, 


_ elevations" are fur lefs conſiderable. In the 
ſouthern parts of Europe, the accumulated 


ſoons, and the varieties of ſeaſon requiſito : 


* 
. 
i 
* 
* 
- 
* 
— 
5 . 
* 
% 
te 
* 
* 
2 / 
* 
- 


| Fins of the ey. Mitterp. 182. 


< 115 ) 
| fitted to produce the e blaſts necoſ- 
dimates; l words in the tis weſtern 


and exalted maſſes of the Alps, Appenines, 
and Pyrenees, diſpenſe the ſame b | 
as in the north-eaſt part of Aſia; and 


| the Mit mag in e m d Arabs, in 


prone currents york occaſion the mon- 


* ; 


in commom language, mountains are 


| dar kamen from! hills only by annering 


66 them the idea of a ſuperior height, 
g to either the exact height that 


abu entitle it to its particular denomi- 
nation. Geologiſts have aimed at greater | 
preriſion; Pi and Mitterpachter call any 
earthy elevation à νE,õmn whoſe declvity 
20 an eee leaſk 


© 


makes e the hor 
y Garg PEO 


* Wemer * mourtein high; when its 
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highly reſpe Tae 
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defixed, when its height reaches from. gooo 


perpendicular height exceedaGonp ſeet; mids 15 


to 6000 ſeetʒ and loro, when its height is 
beneath 3000 feet. Berg · Kal, 176. Be- 


twixt the tropics, the boundaries of vege - 
tation are fixed at the height of about 
12000 feet; in the temperate climates at 
ſrom 5. to 8000 «nd within, the e 
circle Mill lower. n nb 7 e's BY. 


Before I proceed 1 1 mat n notion; an | 
| Wee x opinion, advanced by à late 
philoſopher, the rey erend 


Doctor Michel; 'Trand. for 17560, vol. 61, 


p-. 584. namely, that they were forced up 


from the earth, and, conſequently, not 


formed by precipitation from a fluid, as 1 


have ſtated in my firſt Eſſay; this notion 


was ſuggeſted to him . by.rcmarking,” he a 
ſays, that, in all high and mountainous , 


countries, the ſtrata lie in a ſituation more 
< inclined to the horizon than the country 
. itſelf; the mountainous countries being 
- * generally, if not always, formed out of 
the lower firata of the earth from this 
“formation of the earth, it will follow, 
<« that we ought to meet with the ſame 
Wann tones, and minerals, ap- 


3 „„ pearing 


- 
» * 4 
Tet * 
0 = > - 
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* pearing ke furface, in Re narr 


1 flips, and lying parallel to the greateſt 
. riſe of any long ridges of mountains; and ſo 
_ in ſact we find them. The only proofs = 
Fe of this diſpoſition are Ic chat the 


+06; Andes have a chain of | 01 


ing 5000 miles, Which art all 15 50 
* « derived Cori the ſame ſtratum ; and'that 


et another chain, parallel to theſe; tuns at 
= *Jeaſt 100 o leagues; os that the: gold and : 


; e ae in a direction hb to theſe.” 
It muſt be evident, that here is not even 
the ſhadow of a proof, not a ſingle ſtratum 


common to the plains and mountains is 

mentioned, much leſs a ſucceſſion of ſtrata, 

which alone could afford a proof. The Andes 
and American mountains were moſt inju- 


diciouſſy choſen, as, in reſpect to their 
_ "compoſition, they are perhaps of all others 


ſ 


the leaſt known, having never been de- 5 


ſeoribed by any mineralogiſt; nor has the 
ſtratum, on Which inflammation depends, 


in any volcano been ever known by obſer- 


| vation. But of the very reverſe of his 


opinion, numberleis inſtances might be 
Though the ſtrata of mountains 


4 are 


( 159, * 


are bitch red to the horizon; yet wan, 
5 are perfectly horizontal, as will be ſeen in 
a ſubſequent Eſſay. 1 ſhall” at preſent 8 
quote only one inſtance, namely, that of 
the mountain of Kinneculla in Weſt Goth - 


5 | land it conſiſts of five different ſtrata, all 


horizontal, the laſt repoſes on granite; and 
of this, and this only, the neighbouring 
plains confiſt : the four others are found 


only in the mountain. Now by Dr. Michel's | 


account, all of them ſhould” be found in 
the plains, and the ſtratum that is higheſt 
in the plain, ſhould alſo be higheſt in the 
mountain; whereas the only one common 
to the plain and mountain, is that which is 
loweſt in the mountain. 29 Swed. Abhandl. 
24. 5 Bergm. 115, 128. 3 Bergm. 214. It 
rarely happens, that the ſtrata of mountains 
conform to their convexity, and bend into 
the valleys. Mem. Par. 1747, 1082 in 8 vo. 
Mountains are ſaid to have their courſe 
in that direction of their length in which 
they deſcend, and grow lower, or in tlie 
direction of the ſtream of a river, when any 


5 runs parallel to them. The courſe of 


mountains is ſeldom uniform. Bourguet 
iy and Buffon Pn” that in two parallel 


chains, 5 


| . che faliant angle W 


ee 


ſttantly correſponds with the internal angle 
of the other, but ſubſequent - Geologiſts 
_ utterly. deny this correſpondenge, - except 
Where a river runs between them. Sauſſure 
and De Luc deny it to take place in 


che Alps. 1 Sauſf. 40 , 411. 2 Seuſſ. 
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8 920, Fortis in Dalmatia, 459. Pallas 
in Siberia, Act. Petrop. p. 40, and 1. Nev. 

Nord. Betyr. 294. Gentil in Eaſt Indies, 
Mem. Par. 3781, p. 433 hence the fan- 
taſtic though beautifully decorated theory 
. - of Buffon, | reſting) principally. on this 


A not a pen e Sennen, but 


even ſingle mountains are formed of va- 


_ rious materials, their claſſification cannot 


. be deduced from | the nature of ſubſtances 5 
cus variable and diyerſificd. It muſt then 


be founded on ſome general relation of the 
maſſes of which they conſiſt, with other 
ſubſtances foreign to the mineral ſyſtem; 

and of theſe relations, the , moſt general, 
ict all other properties of moun- 


| "it noe wok referable, is that of their 


priority, - or-their poſteriority, to the exiſt- 
5 e „ Hence their | 


„ 8 IO 


Te I * | 


: "dirs rd is into primeval and 2 We | 
” cundary or ee And the epizootic - 


74 mountains are ſtill farther, diſtinguiſhable 


into original and derivative. The claſs of _ 
ſecondary, and, perhaps, alſo. that . 
79855 primary, may be ſubdiyided i into inert and 
5 3 into volcanic, and pſeudo vol⸗ 
| canic. The volcanic: have. indeed hitherto © 
been generally referred to the ſecondary 
mountains, but as ſeveral of the Andes 


| are ſaid to be volcanie whoſe height ex- 
ccells that of any known ſecondary moun- 


tain, for inſtance, Catopaxi, and as the ma- 
e atains haye been 


© fn in ſome primury⸗ mountains, it is 
highly probable, that primary mountains 
alſo may ſotmetimes be the ſcat of volcanos, : 
Ku I ſhall treat of theſe apart. || 
__ 1» The/moſt extenſive montanic ranges com · 
7 dale conſiſt of three chains, of Which 


the internal are generally primary and the 


| external ſecondary; the internal is generally 
narrow and often ſharp, the external broad- 


er and more extenſive. . See Pallas Act. 


Petropol. Vol. 1. 30. Gentil. Mem. Far. 


1587, 433. 1 Sauſſ. 189. enen 39 


| OE 4or. Der Pyren. 144. 
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mountains diverge frat a high 
extenſive platform, as the numerous chains 
that ſhoot from the Altaiſnan Platform. 
Pallas ibid. Others ſhoot like branches, from 
ſome conſiderable trunk, others appear 
retiſorm, eroſſing each other in vamous 
directions, and ſome fe ſtand ſingle. 4. 
Many mountains are ſteep on one ſide 
and gently” inclined to the plains ON; the | 
other: the ſteepneſs often ariſes ſrom thjñůe 


ruptute of che ſtrata, oſten from their de- 


e ee more expoſed to rain 
and impetuous predominant: winds: on one 
ſide chan on the other. The gentle inclina · 
tion oſten proceeds f from the unequal exten- 
fion of the ſtrata, the lower being the moſt 
_ extenſive, and the higher gradually nar- 
rower; oſten alſo from the failure and de- 
_ preſſion of the lower ſtrata. The cauſes of 
which are to be ſought for in the na- 
- tural Hiſtory of the * ee, 
which they occur. enen 00 


| appropriation A different ai 
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ſtone environing it, is s oontradicted too evi- 
dentiy by notorioug facts to be now ads 
mitted. . * Pp") ia 
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| 21H or PRIMITIVE MOUNTAIKS, | wy 
„ 2 550 OO + 75 5 
-IÞ MID eie! character of Shit 
mountains, is the abſence of all organic re- 
: mains from the* interior part of their maſs 
and the compoſition of tho ſtones and rochs 
of Which they conſiſt. I ſay from the 
compeftrion d, becauſe between theſe rocks 


and in their veins and cavities ſuch remains 


are ſometimes, but very rarely, found ac- 
n depoſited through rifts poſteriot | 
I choaked up, and oſten on their ſummits, 
being (left there by the deluge. Pallas 
Loc. Cit. 44. "Prince Le . Ne 
e ; N 
2 They eee 2 the ident 
== in any chain, and' the moſt extenſive: 4 
this Pallas atteſts with reſpect to the Ura- 
lian and Altaiſhan chains, Born of the 


Tranſylvanian and Hungarian, Tilas and 
Bergman of the. Swediſh, | Haller and | Sau- 


5 - ® Haidnger 7, Niem. Par, 1747, 1052. 
5 PRE! Mz. 8 ſure 


Ye „„ 


Ferber of the Bohemian, 
the Pyrenees; but frequently 
termixed with ſecondary -mouptains their 

| eight does not exceed 2 or 3 , tt. 

”- de They never cover ſecondary moun- 

5 "na but are; often covered by them. 


— — 3 ——— <vs. « 


1 8 . 
5 Far of the Swiſs 8 


Mem. Par. 1747, 1082... Nor do they lean - 
on the ſecondary, but the ſecondary. often 
lean upon them and cover their flanks and 
5 N enn, but ee een ; 


AS; Ls 


: 1 They are e Aratified,! "hut 
8 more frequently. i in huge blocks: their ſtrata 
nerxer alternate with ſecondary ſtrata. Some 
| are unigenous, conſiſting for the greater part, 
' atleaſt, of one ſpecics of ſtone or aggregate; 
ſome polygenous, conſiſting of various ſpe- 
dies, Alternating with, or bafling into, or 
* mixed with cach other. os 
The materials of hich they t N 


which they contain in different inſtances, 


are granites and ſtones of the granitic claſſes, 
. granitines, granitells, granilites, fienite, 
grunſtein, or gneiſs, ſhiſtoſe mica, filiceous 
nn, bebte horndlate, ſhiſtoſe or horn 


bern, 


{ 


1 


| (6) 
porphyry, jaſper, petrofilex, quartz, pitch- 
_ None, hornblende, hornblende ſlate, argil- 


lite, trap, wacken, mandelſtein, porphyry, 


| 5 ſerpentine, pott ſtone, ſand ſtone, breccias, 75 


pudding ſtone, rubble ſtone, granular lime 
ſtone, fluors, gypſum, topaz rock; for 
ſand ſtone and rubble ſtone may be pri- 


meval, being formed after the ne, 1 


a tion of che greater maſſes. i! 


Some of theſe are common both to fs 


meval and ſecondary mountains, as trap, 


arxgillite, porphyry, N deres > . 


raſitic ſtones are omitted. 

| Among primeval mountains a \ diftine- 
tion may be eſtabliſhed betwixt thoſe whoſe 
exiſtence preceded that of fixed air, and 
thoſe | of poſterior formation; though in 


ſome parts of the globe mountains of the 


(-; 1 


> moſt ancient denomination, as thoſe of 


_ _ granite and gneiſs, ſeem contemporaneous 


With the exiſtence of fixed air, becauſe 5 
Db mountains of the ſame denomination could ; 


not all have been exactly coeval; thoſe, 
however, whoſe exiſtence was ſubſequent 


do that of fixed air, are very rare. Among 


5 n ae we may alſo diſtinguiſh the 
| M3. GH; 


- | 1 166 5 5 
original, . Bait, gueiſs, &e. and the | 
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4 on 
"of BEES. and Gronitic 


BAL 


8 granitic compaiinids, oy mean i 
ines, granitells, and granilites. As they 
are frequently found in the ſame mountain * 
among granitines and granilites, I com- 
prehend. ſienite, according to the proportion 
of its ingredients; and i 55 1 
reckon grumſtein. | 

Granite is eee 1 
1 ſeparated from each other by rifts 
irregularly diſpoſed; but it has alſo been 
found forming ſtrata, either vertical or 
nearly ſo, or horizontal, in Siberia. Renov. 
2 Act. Petropol. 1782; 2 Part, p. 
201. 4 N. Act. 285. 1 Berg. Jour. 1791, 
"Ap Charp. 389, and in the Pyrenees, La 
Peyrouſe traité des Mines de Fer, p. 329, 
and Deſeript. des Pyrenees, 172; and by 
Sauſſ. 6 Sauſſ. 317: 322: ſometimes it is 
found in rounded blocks with earth be- 
teen aber, La' W ang Loe. Cit. 332. 


- 
. 


* 


We 


8 16 J- 
OY largeſt maſs of Folie is Mur Ge 
the Pearl diamond, thirty miles from the 


+ Cape of 'Good Hope; its circumferenict is 


* 


\ 
- 


| half a mile, and its Height About 400 feet. 


5 ee EFEER 206 2 507 os, 


fs it is Reguentiy ſhot through 
Sor or impregnated With calcareous particles, 


- gr contains primitive tive Utmeſtone as a con- 5 


ina. ſtituend part, or calcuteous par; per” ke 
trin, 38 Roz. 231. 235. 7 Saud: 83. 

alſo frequetitly Hot through with . of 
iron; ſometitmes it ohtains red or brown 
| hiwmiatifes,' or compact brown iron ſtone, 


3 2 as in Leſke, G. 62, &c. Some . 


times galena, or native filyer,” of black cob 
balt ore. 2 Widenm. 1004; geld, copper, 
biſmuth, martial and arfenical pyrites, and 
molybdena more rarely. / Sauff. 274, 2 


Lenz. 335. Flints have alſo been found 


in neſts in it in Bohemia. Werner's Cron- 
ſtedt. 138. And variqus paraſitic ftones ; 
ſee 2 Lenz. 334. and Garnets, 3 N. Nord. 
Beytr. 175, Layers of limeſtone are never 


found 1 in it, but lumps of gneiſs ſometimes 
are. Werner Kurze Claſſif. 9. Argillite 
has alſo been found fuck in granite. Born 


eg 20%½ A lumnp of n cal- 


1 ._ + Careous' 


— —— —— —— ́ — — — — 
* Ix 2 
py 
= 
* x 7 
fy ; - 5 
4 * 8 * 
, J 


% 


; poſition, of a f ticul 
39 Roz. 9. And at Gedre and Gayernie, 


1 @ 
en pur has been fond i the e of 


7 a block of granite, not occupying a par- 


, but entering into the. com- 
X ben de, dee 


it has been obſerved incloſed between ſtrata 
of primitive limeſtang. 13 An, Chy, 166. * 
Granite, with ſienites and grunſtein, is 


1 on the ſummit of Mont Blanc, 7 | 

|  Saufl. 280. 288. Nay the whole ct 127 
tain conſiſts of it. Ibid. 305. The bigheſt 

mountains are of the granitic kind, and 

tom their partial decompoſition afford 


oe, lofty ſpires and various groteſque figures; 


they are commonly covered. with moſs. 
Pallas 1 Act. Petropol. 24, 25. 1 Sauſſ. 
§ 131. It is one of the rocks moſt univer- 
ſally diffuſed through the globe. Voight 
Prack. 29. Laſius thinks it the baſis of all 


the mountains in the Hartz. Laſius, 656. 


Maſſes of granite are often found at a diſ- 
. tance from the mountains to Which they 
8 belong; theſe, incredible as it may ſeem, 
have, in ſome caſes, been carried off by 
: "ans immenſe torrent. Thus in 1776, a 
ſudden ſoutherly wind having partly di. 


ſolved, 50 n . * enormous 


r 4 » 4 * * 


| ( : 1 ) 
maſs of (i ice, it was carried down. toy a _nar- 
row paſſage, -which ſtopped for ſome time 
the waters that uſually. flowed down © 
_ through that paſſage ; but theſe at 1ſt col- 
lecting, forced it down. that paſſage, and 
daſhed it with ſuch inſuperable violence 
againſt the obſtructing rocks, as to bear 
down in its deſcent, to conſiderable diſ- 
tdttz⸗snces, granitic maſſes of ſeveral hundred 
bie ee 7 Helvet. 9, 10. In ſome 
_ caſes, where higher: mountains of another | 
clas intervene, theſe blocks might have 
rolled down, or have been carried down, 5 
from granitic mountains, originall y much 8 
higher, but ſince degraded, and before tje 
vallies that now ſeparate them from the 
_ intervening mountains were formed. Such . 
as are found on the ſummits of mountains, 
migbt have been the remains of the de- Gy 
| compoſition of ſtill larger and higher maſſes; 
or may have been ſhattered by lightning. 22 
Some may have been bolted off by the 
ſhock of an earthquake ; ſome may have 
been fragments of a granitie mountain | 5 
ſwallowed up, after various convulſions, by BE 
the earth (as near Geneva; ſee 33 Roz. 8.); | 
and ſome Way be N granite, re- 
1 5 fulting 8 


* — 


5 ( *% 1 
ſulti ting from the” reun wil of the nd of 
| va decompoſcd granite.” Granite and fietiite 
a 95 i "Wi if n ſome inſtances, been found ſuper- 
impoſed on other rocks of the primeval 
- laſs. Pallas © four granite” repoſing on 
. and ſienite, on argillite or gel. 
2 Helvet. Magaz. 175. 2 Pallas Reifs, Sy. 
= And alſo Soulavie in the Cevennes, 
> 'Soulay. 162. And La Peyrouſe in the 
- Dyrences, Sur les Mines de Fer, 329. Or 
on ferpentine, or a compound of- ſerpentine 
and lade. Ibid. Voight on hornblende Nate 
i Ehrenberg. 2 Berg, Jour. 1790, 300. 
- Soulavie on primeval limeſtone ; and not 
paiereing through it, as ſome have imagined, 
for a gallery was worked through the lime- 
ſtone under the granite, without meeting 
e granite, 1 Soulavie France Meridionale, 
= 374. 375. 377 378; and the anonymous 
author of Deſecription des Pyrenees, 144. 
But maſſes of granite have often tumbled an 
- limeſtone, and hence have been "cx 
thought to have originally repoſed on it, 
EPR -per Ferber, Act. Petrop. 1783, 298, 299. 
But far oftner, and almoſt uniyerſally, gra 
naite ſerves as a baſis on Which other rocks, 
hy TO N and — reſt. Thus, 
| | ; . 


Fo 


it underleys agi, 5290 456 Ungſone, 


moſt commonly, per Ferber, Act. Petrop. 


1782 2 part, 208. granular lime gone, Tf 
Per, brecriat, ſerpentine, "and" porphyry.". 


Gern Geſeh. 66. 3. Soulavie, * Feber 
Bohemia, 106. And in the Alps, gneiß, | 


fhiftoſe* mitt, agile, hornſlate, and Ime- 


None, repoſe on 1 fete. 3 Helret: Mag. 175. 


4 Helvet. Mag. 267. 312. 316. The 
mountain of Taberg in Sweden, reſts on 


grunſtein, conſiſting of felſpar and horn- 
blende. 2 Bergm. Jour. 1789, 2002. It is 
alſo frequently ſurrounded and inveſted 


With rocks of various ſpecies, which lean 
on it at various heights, but which its 
ſummit furpaſſes. Thus in the Tyrole, the 
granite pierces through, and riſes above, 
the argillite that ſurrounds it. Ferber Italy, 


486. And in the Pyrenees. 13 An. Chy. 164. 
It ſometimes alternates, and ſometimes i is 


| mixed with other ſtones, ſee 20. It 


ſometimes decompoſes into concentric lay- 


| ers. Charp. 31. * 3 3 2 | 
: Granite is alſo Bidet mes an ordged. 
5 not as to its individual component particles, 8 


but in reſpect to the reunion of the grains 
| that compoſe it. A ſtratum of this ſort, 


Mr. 


2 


"7; i). 


_ Me. Gerhard met with at Schreiberhau - 
Sileſia, and D'Arcet near Bareges, over ary 8 
gillite and limeſtone. 1 Ger. Geſch. 68. 4 | 
| This. regeneration takes place, as. Laſius 
well remarks, when the granitic ſand lies. 
in a damp ſituation, and ſcreened. from Aa 
8 free acceſs of air; thus he found Sranitie 
. ſand, employed in filling a dyke in the 


Elbe, to have hardened to ſuch a degree, 


in the ſpace of ſixty. years, as not only to 


prevent the paſſage of water, but to preſent 


ſolid maſſes, ſearcely diſtinguiſhable from 
native original granite, and, where conti- 


S guous to this laſt, to be difficultly ſeparated | 
from it by a blow. Laſius Hartz, 91, 92. 


Frieſbben, 189. Mr. De La Coudroniere 
alſo obſerved on the banks of the Miſſiſſippi, 


mountains of ſand half converted into gra- 
nite, and in the midſt of one of them a 5 
branch of green oak petrified. 21 Roz. 237. 


Granite i is alſo found in veins, and conſe- 


TT, quently of modern formation, as Werner 


obſerves. Werner Enſtehung der Gange, 


9 49. and 1 Sauſſ. 8 600, 601. Bartol- | 
 bozai found a paſſage ancicntly wrought to 
- _. extra cryſtals i in mount Baveno, filled by 

| a vein Cot n granite, 2 1 Roz. 468. 


_ Layoiſier 


4 


Lavoißer alſo found near the mn of 
St. Hypolite, two alternating beds of in- 
E e. granite, or, as he calls it, true gra- 15 
ni te, intercepted. betwixt two beds of gra- 
nitic ſand that lay over each: this muſt 
have been regenerated granite, formed by 
_ _ infiltration from the ſuperior granitic ſand. 
Mem. Par, 1778, 439. Sauſſure found it 
alſo in the fiſſures of gneiſs. 1 Sauff. 601. 
Pallas thinks that all ſtratified granite is 
ſormed of the decompoſed: grains of the 
ane A 2 2 Nord. CON 366 


1 * % 
. * go * F 
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At 


* 


1 treat of theſe LEN as TO arc 


chiefly diſtinguiſhed from each other 'by 
the. abſence, or preſence, of felſpar ; in moſt | 


other particulars they agree, inſomuch, | 
that ſome authors'(i Gerhard Geſch, $ 62: 3 
comprehend both under the name of gneife.. We! 
. Stelfirin alſo is another name by which it 

is often denoted. Gerh. Ibid. and Berg. 
Kalend. Both are ſtratified. 1 Ger. Geſch. 


5 ft, and generally in the direction of 
the mica. * Prack. 32. 


Gneiſs 


LE layers. of; granular. limeſlone, as Sauſſure 
| obſerved: 1 in Mount Simplon. 37 W 


 featedin it. Berg, Kal. 203. 
| ' ea, alſo. contains, ſometimes, eee pri · | 
| meyal, l;meftone,. or hornbleude, Hate, Berg, 


4 oY 3 
8 — EIARRNETIER 


And Charpentier i in Saxony Charp. 173, 


174. And blocks of granite perfectiy incor- 
porate with, and paſß into it. Charp. 391. 


2 Sauff. 5 676, and 8 Sauſſ. 64. 5 


maſſes of fehr. 1 Gerh. Geſch. BS. Ot 


vaſt layers of forphyry, as at the mountain 
of Kimerſdorf, either argillaceous; or petto- 


ſiliceous. 2 Beg. Jour. 1790, 455, 486, 


457% Otten alſo ſtrata of eee 
and hornblende ſometimes enters into its 


compoſition. | Berg. Kal. 202. Trap alſo | 


| has been found in it. 4 Hely. Mag. 546: 
It is alſo remarkably metalliferous; moſt 


of the Saxon and Bohemian mines are 
Shi ale. mi- 


Kal. 204. Alſo (calcareous ſpar, ſappare, 


and... garnets,..; as; already mentioned. In 
metallic, ſubſtances it is nearly as rich as | 
nei. Mountains of gneiſs are not ſo 
high nor ſo ſteep as thoſe of granite, Mount 
Roſe in Italy, and a ſew others, excepted; 
and their * are nr moe round - 


1 : f | ed. Sg 


— 


i 275. ) 
ed. Gneiſs reſts, moſtly on granite, .. but 


ſometimes on argillite, porphyry, ſerpentine, 


granular limeſtone, os trap. Pex, Charpentier, 


4 Helvet, Mag. 546, S406. 2 Lenz. 341+ 
Or ſandſtone. 2 Lenz. Ibid. 8 


It ſometimes underlays granite 8 gra- 


nite). At Montevideo in Mexico Granite 
and gneiſs alternate with each other. 1 Berg. 


Jour. 1789, 193. It ſometimes. alternates 


With argillite, 6 Saul. 5 44 19. Sometimes 


with granulat limeſtone. Charp. 2 Letters 


Oritologice al, Signor Arduino. Shiſtoſe 
mica alſo, reſts on granite, or poxphyry. 


2 Lenz, 345. It underlays, argillite, lime- 
ſtone, and dandſtone.. 2 Lenz. 345- Voight 
Prack. 38. * 11 6 $754 1 nei! th >. v1 K 


Were gneiſs is contiguous to granite, 


its quartz and felſpar are more apparent, and 
the micaceous part leſs predominant. 1 
"> Gerh. Geſch. 78. And where maſt diſtant 


from granite, the contrary happens, and it 


often graduates into argillite. Ibid. or 
into ſiliceous ſhiſtus. Id. 83. The nearer 


it is ta metallic veins, the more earthy or 


ſofter it becomes. Id. 80. Charp. 79. That 


gneiſs and granite were frequently, at leaſt 


AIR Ry appears from this, that 


Son metallic 2 


* 


„ 
1 metallic veins run without in in interruption um | 
| one to re- Chap. AI0- OR. = 
_ II: Fine! Bovaria Ste. 3 


1 & : * p 
- _ T4 


x Sie Sj, ind FI "It * 1 


= * — 5 


| 16 dee an entire mountait is 
formed of it. Karſten on Leſke, G. plat: 
Charp. 24. —— oo 
iin it. Ibid. 26. And e e ee 
man, in 1 Berg. Jour. 1791, 92, and as Re- 
nov. 3t. ſays of blue hornſlate, Which 1 
ſuppoſe to be either ſiliceous ſhiſtus, or ba- 


ſanite. It is alſo found in the Alps between 3 


gneiſs and hornſtone. 4 Helv. Mag. . 
Vet Werner in Pabſt's catalogue, p. 236, 

places it among ſecondary rocks; Voight 5 
places it among the primary (but dd 
it with filiciferous argillite. Prack. 43), and 


| - Charpentier, 4 Helv. Mag. 547. Schlan- 


genberg in Siberia moſtly | conſiſts of it, 
mixed with hornblende and felfpar. Renoy. 
380 and 89. It is found among the primitive 
rocks of Altai. Renov. 86. He calls it 
: boraſhiefer. It ä occurs inargillitic 
| mountains. 


it 


EG Be (17) 
mountains. 2 Lenz 351. It often makes 
Fight angles with. the argillite, and paſſes | 
into it. 3 Helv. Mag. 252. It frequently 
forms high groteſque cliffs, repyes on, and 
even ſtrongly. adheres to granite. 2 Frieſie- 
ben, 203. Charp. 22. It ſeems to be what 
Laſius calls cited trap. N. 73. whoſe 
ſpecific gravity is 2,685. Laſius, 124. When 


black it ſeems intermediate between ſili- ot 
>; ceous ſhiſtus and Lydian and quartz. 


Frieſleben, 201. Others alſo call it horn- 
fel. When mixed with hornblende it 
looks greeniſh grey, and becomes heavier. 


Frieſleben, 208. May it not be the petro- Fr 3, 


_ © ſilex; 2 Sauſſ. 45. 9 1045. and which he 
call fulaiopetre. Vol. 5% in 8vo. 5 11947 
The only difference is, that its tranſpa- 
reney ſeems greater than that of ſiliceous 
ſniſtus. The thinneſs of the lamellæ of 
Sauffure's ſeems to procced from horizontal 
cracks. See alſo. 5: Rn in 8vO. P- 77 . 
$: 1223. 5 


} * 


n 4 4+ 
. "Mountains of ftriped jaſper occur in Si- 
beria, and often with breccias, but with- 


. 1791; p. AF a. 'Of TTY 


5 wid. 88. And alſo of green jaſper. 4 Gme- 


Un, 87. (French.) It often forms thick ſtrata 
in mountains of ſhiſtoſe mica in the Ap- 
penines. Ferber Italy, rog. and in Siberia, 
2 Herm. 28 1. In Saxony it is found alter- 
' nating with, and ſometimes mixed with, 


0 955 red iron tone, N Jour. 1788, 


; 465. 

In the Touth er Prümer it occurs n 
2 Sn granite, and underlaying bafalt. 3 Sou- 
lavie, 72. In the Altaiſchan mountains it 
Has never been. found in contact with gra- 


: nite, but it ſometimes . us pad 
= 0 =o Nord, Beytr. 18. 25 | 


eme Petro ble. FS 


"This is one of thoſe: ſtones which occurs 
© Þo primary, as well as of ſecondary -forma- 
tion. In Siberia, mountains of hornſtone 


1 in which fragments of hornblende and fel- 


ſpar are diſperſed, occur. Renovantz, 31. 


| FD | And hornſtone penetrated with limeſtone, . 


: Ss ound in "Ty; — in Doutia, bat 
. „ ent 


* 


5 Kees 
without petrifactions. 1 Chy; Ann. 1791. 


gs and 346. And Patrin in 38 Roz, A- 


cording to Dolomieu, 44 Roz, 247, petro- 


_ flex is found only in primitive mountains; 


but the contrary will be ſhewn in Chap. II. 
$4 At Menard in Forez, it is frequently 
bound mixed with pitchſtone, per Bowman, 
30 Roz, 357. But query, May we not 
diſtinguiſh with Sauſſure a primary and 
ſecondary? Near Bidart black hornſtone is 
found alternating in thin layers with a 
coarſe (ſeemingly primary) limeſtone. De- 
ſcript. Pyren. 2. Sauſſure found it on the 
a Weit of Moat Blanc. 7 Sauſſ. 375: . 


$6. 


Quartz, 


The mountain of Kas on 1 8 W. | 
end of the lake Baikal, 3550 feet high, and 
4800 long, and ſtill broader, conſiſts en- 
tirely of milk- white quartz; per Laxman 
I Chy. An. 1785, 265. Alſo Flinzberg in 
Luſatia, almoſt entirely. 2 Berg. Jour. 
1789, 1054. There is alſo an extenſive 
narrow ridge of quartz, ſome miles long, 
ant Dayna, 2 Berg. Jour. 1790, 529, &c. 

1 hy 2 Flur 


7 ths * 
Flucl Bika 309. Monnet mentions 4 
rock of quartz 60 feet high. 17 Roz. 163. 
Mountains of it alſo occur in Thuringia. 


Voight Prack. 69. and in Sileſia. Gerh. 
Beytr. 87. and in Saxony. 1 Berg. Jour. 


4 


1788, 269. and in layers between gneiſs 
and ſlate mica. 2 Lenz. Alſo in Scotland. 
2 Wms. 52. It is not metalliferous. Wer- 
ner Kurze Claſſif. 15. Petrol is often found 
in it. 1 Berg. Jour. 1791, 91. The moun- 
tain of Swetlaia-Gora, among the Uralian, 


conſiſts of round grains of quartz, White 


and tranſpatent, and of the fize of a pea, 
united without any cement. 2 Herm. 


icli. : 2 > 85 oh 


9 Made it ſorms nia e 2 
Berg. Jour. 1788, 491. And in other 
mountains huge ſtrata that alternate with 
porphyry, and as they contain abundance 
of quartz and felſpar may be called pitch- 
ſtone porphyry. Ibid. and 1 Emerling, 264. | 

I do not find it mentioned among primi- 


tire e en W's a —_ = 
Kane © 2 


1 . * | | 
2 Karſten in Leſke. It is often the ſubſtance 
of which petrified wood conſiſts. It ſomes» 
tiquos alternates with at | ous 68. 5 
5 e ee 
 Hornblends and Hornblends Slate. 


" af black hornblende 8 in 
e Revantz. 32. as the Tigereck. 4 
Ney. Nord. Beytr, 1 92, and others men- 
tioned by 2 Herm. 271. Frequently mixed 
with quartz, mica, or felſpar, or ſhorl, and 

either greeniſh or black. Ibid. But it is 
5 more commonly found in mighty ſtrata, as 
in Saxony ; or ſtill oftener as a_ conſtituent 
part of other primeval rocks, as in ſienite and 
grunſtein ; ſometimes in layers in gneiſs, or 
granular limeſtone, or argillite ; and ſome- 
times in horn porphyry. 2 Berg. Jour. 1788. 
$08. 1 Lenz. 325. 1 Emerling, 325. or 
in the gullies of granite. Herm. Ibid. horn- 


blende ſlate was obſerved among the prime - 


meval rocks on the aſcent of Mont Blanc. 

7 Sauſſ. 241. 253. mixed with plombago. 
Ibid, and on its ſummit. Ibid. 289, 
Strata of ſhiſtoſe hornblende occur ſome- 

times in \ gneils, as already mentioned. At 
My Miltiz 


= BY * 

| Miltiz a ſtratum of it has been n 
granular limeſtone. Voight Prack. 33. In 
lower Sileſia it has been found on ſienite. 


4 Berl. Beob. 349. Granite ſometimes _ 


| e it. 2 Berg. Jour. 1790, 300. Voight 
Mineral. Abhandl. 28. Hence there can be 


no doubt of its being a Primitive ſtone. A 


mountain of it exiſts in Tranſylvania.” 1 
Bergb. 40. Nay, granite has been found 


in it. 1 Berg. Jour. 1789, 171. It is fre- 


quently mixed with mica, more DOTY 
with 8 W , 


Mig a6 | . 
mene due. 


This 3 occurs in hs a or e 
or intervals, of beds of gneiſs, porphyry, 
ſerpentine, and alſo in topaz rock, and, 
therefore, muſt be primitive, if not deriv- 
ing from decompoſition. It aften alſo. forms 
2 nes * in e n or nnn 


BY bins whole Wodhitzihs, "Voight 25 
Frack, 38. But more commonly, only par- 
tially enters into them, as in Saxony. 


Charp, 175. Or entire ſtrata, as at Zil- 


lerthal in Tyrole, its mountains are . 


gentle aſcent. 


There is no doubt of 1 its being often pri- + 
maitive, for in Saxony it frequently alter- 


_ nates with gneiſs and ſhiſtoſe mica. 


3 Helvet. Mag. 190. 1 Berg. Jour. 1792, 


536. And with primitive limeſtone. 8 Sauff. 
144. And in Hanover granular limeſtone is 
found betwixt its layers. 1 Bergm. Jour. 


1591, 306. We have alfo feen that both | 
granite and 'gneifs often. reſt upon it: 
Both Karſten' 3 Helxet. Mag. and Mon- 
net in 25 Roz. 85, fufficientfy eſtabliſn this 
. \ 'diftinQtion. There are two forts of it par- 


_ ticularly to be attended to, the harder and 


the fofter; the harder border upon and of-. 
ten paſs into ſiliceous ſhiſtus, or baſanite, 
or hornblende ſlate. The ſofter border upon 

. * into Irap, or * or rubble 
| | N4 one, | 
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ſtone, or rubble ſlate, or coticular ſlate, or 
indurated clay, and the harder often gra- 
duate into the ſofter. 3 Nev. Nord. Beytr. 
169. Or border upon the muriatic genus 
and paſs into ſhiſtoſe chlorite, or ſhiſtoſe 
talc, or gneiſs or ſhiſtoſe mica. It often 
contains quartz, both in veins and betwixt 
its laminæ. Voi ght Prack. 41. More rarely 
+ felſpar, ſhorl, garnets or hornblende and 


_ granular limeſtone. Berg. Kal. 205, 200. | 


| oy ſofter ſorts are remarkably metallifer- 
4 | Bergm. Kal: Voight Prack. 40. The 
GR mountains of Potoſi conſiſt of 5 
= chiefly. I Bergm. Jour. 1792, 545. 
Saxony it is found in primitive 2 
| 2 Bergm. Jour. 1792, 134, and often mixed 
With it, as in Leſke, G. 328. It is ſo much 
the more ſiliciferous as it approaches more 
to granitic mountains. Laſius. 121. It 
paſſes into rubble ſtone. 2 Bergm. Jour. 
1788, 498. In the argillites of the Py- 75 
renees no organic remains are to be found. 


5 Deſcrip. Pyren. 27. Sauſſure found it 1 . 
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3 1 Trap. ö "RE 
"Os che ſubject of this ich I _—_ enter | 
. n a long detail, on acequnt of the various 
falſe or imperfect deſcriptions given of it, 
and the various ſpecies of ſtones that have, 
on that account, been en d 
by this appellation. ö 
In the firſt place it muſt be als that | 
as this name is come to us from Sweden, 
the deſcription and properties of it given by 
the moſt exact Swediſh, Mineralogiſts ſhould 
be thoſe which we ſhould alſo adopt and 
denote by that name. Among thoſe Mi- 
neralogiſts I ſelect Cronſtedt, Bergman, 
Wallerius and Hermelin. Cronſtedt defines 
trap to be a rock formed of ſoft martial jaſ- 
per, or an indurated martial clay. 5 265 
of Brunich's, or 267 of Engeſtrom 8 Engliſh 
tranſlation, Its colour is dark grey, as 
that of the top of Kinneculla, and that 
of Kunneberg in Weſt Gothland, or 
* black, as that of Stahlberget 1 in Dalarne, 
"E027 Hallefors, Salbergmine, Norberg in 
Sc Weſtmanland and Ofterſilverberget in 
ce 8 or , as that of Dalwick, or 
* bluiſh, 


| „ 186. 5 
OY blu iſh, as that of Olterſilverberget, or deep 

% brown, as that of Gello in Norway, or 
reddiſt, as that of Bragnas | in Norway, or. 

a * Dalſtugun in Dalarne. It forms whole .- 
60 mountains, as Hunneberg, or Drammen, 
« but is oftener found in the form of veins 
in mountains of another kind, running in 


"a ſerpentine manner acroſs the direction 


of the rock. Where it is preſſed cloſe. 
eit ſeems to be perfectly free from he- YI 
te terogenous ſubſtances. But where not preſ- 
c ſed, it appears leſs homogeneous. When 
very coarſe, it is interſperſed with felſpar, = 

< but it is not certain that the finer ſorts 
„ contain any. Beſides there are ſome 


fibrous particles in it, and ſomething that 


4 reſernbles calcareous ſpar, but which does. 
© not efferveſce with acids, and melts as 
_ < eaſily as the ſtone itſelf into a black ſolid 
% alas” We have of that found on the 
ſummit of Kinneculla, (which conſequent- 
ly is leaſt compreſſed and apparently con- 


5 2 tains heterogenous particles) * ſpecimens . 


in Leſke's cabinet G. 252. and S. 145. 
The colour is grey, as Cronſtedt deſcribed, 


from a viſible mixture of black korablende 


and white daes but the hornblende in : 


far 


#7 


E IE > 
far greater proportion; its luſtre 2, or o; 
and that of the quartz 1, Oro; a few par- 
ticles of yellowiſh felſpar may alſo be diſ- 
tinguiſhed in both. Cronſtedt diſtinguiſhes BS 
three varieties, namely, the coarſe grained 1 
ſpicular, the coarſe ' grained granular, an-d 
the fine grained: theſe laſt he calls faucht 
tone, which are thoſe already mentioned of 
5 Hellefors, Norberg, Dal wich, and Dolſtu- 
gun. The fracture of the firſt, which are 
from the ſummit of Kinneculla, 1 found to ; 
be the coarſe grained earthy ; ; hardneſs 9; 
ſpecific can? & of one ſpecimen 2,949, of 
another 2,947. © Calcined it cracks and 
© reddens, 7 on efſaying i it, yields 12 or | 

more per cent. of iron; no other ſort of 
« ore is found in it, unleſs now and then 
ſomewhat ſuperficial in its fiſſures, for it 
"+ 200 commonly cracked, even to a great 
IM depth, in acute angles, or in the form 
« of large rhomboidal dice. By 'expo- 

4 ſure to the air it ſlightly decays, and 
( leaves a brown powder. The fine grained 
black, which Cronſtedt called touchſtone, 
is now allowed to be that now called ba- 
ſalt, and, | conſequently, differing from - 
trap only in grain, and in being, Fong" = 

FF more 


- #8 


5 


a | ( 188. * 


| more homogeneous; : ſee Karſten on 1Leſke, | 
301. But its compoſition is evidently the 

fame, as will appear, ſtill more ee 
from Bergman s account. 


Bergman in his letter to Vantroil, p. 392; 6? 


tells us, that trap is generally found in 
4 ſquare. irregular cubes, whence it prov 
5. ably obtained its denomination. on ac- 
count of ſome ſimilarity with ſtones uſed 
ie Rair-caſes. It is alſo found in priſ- 


. cf; © matic: triangular forms, though T arely ; * 


Las alſo in the form of immenſe pillars, 
< as thoſe called zrac}fienar at the foot of 
_« Hunneberg, which have ſeparated. them- 
_ * ſelves. from the remaining part of the bed.” 
And in his account of the mountains of 
Weſt Gothland, he ſays, that i in the ſpring. 
' ſeaſon, this ſtone often cracks into rhombic 


* 


fragments,” 5 Berg. 116, 117. On com- 


paring the baſaltic pillars. of Staffa with 
the fine grained traps, he found their co- 
Jour, fracture, and hardneſs, the ſame; the 
ſpecific gravity. of the Staffa pillars was 


3, 00, that of the trap 2, 990. Their re- 


; lation to fire, and to acids, the nature and 


proportion of their component parts, he 


een alſo to . as * as poſſible. 
5 5 Woe Voutroil, 


3 
Voutedil,” 394, &c. 3 Bergm. 212. He 
tells us, that in Sweden it forms ſlender ö 
veins in primeval mountains. Ibid. 214. 
f Wallerius alſo adheres to Cronſtedt's defini- 
tion. He calls it corneous trapezius. Sp. 172. 
Its colour, he tells us, is black, grey, blu- 
1h, greeniſh, or reddiſh; the black forms 
a a fort of touchſtone, and takes a poliſh,— 
occurs in mountains divided into cubes or 
rhomboidal figures; fracture conchoidal, 
| ſometimes preſenting ſcaly, ſometimes ſpi- 
cular, concretions ; hardneſs , ſpecific gra- 
_ vity 2, 800; heated quickly, it decrepitates ; 
if more ſlowly; it hardens, and at laſt melts 


into a ſolid black glaſs. It ſometimes 


llightly efferveſces with acids. It contains 
from 8 to 15 per cent. of iron. He refers 
it to the ſame mountains as Cronſtedt. 
Baron Hermelin alſo calls the upper ſtratum 
of Kinneculla, a trap, and refers to Cron- 
ſtedt; he allows it from 8 to 16 per cent. 
of iron. Schwed. Abhandl. 1 767, 26. but 
he means iron in its metallic ſtate. Hence 
we may infer,” with Bergman, that the 
| cloſe grained trap and baſalt are exactly the 
ſame, both as to external and internal cha- 
1 and that _ fine grained: differs 


482 from 


" 19 


15 . the cloſe. grained, only in the mi- 


| nuteneſs of the particles that compoſe them, 
ariſing ſolely from compreſſions as Cron- 
ſtedt well remarked. The quantity of iron, 
dee is variable, from 8 to 16 per cent. 
in the dry way; but in the moiſt way, 
35 e found it to amount to 2 5 per 
: nt. This, however, I beheve is rather too 
eee 75 believe it rather to be from 12 to 


85 22 per cent. ; and hence from the difference 5 


255 finer or coarſer grain, the variation of 
| the ſpecific gravity from 2, 800, or at leaſt 
from 2,78. to 3, ooo, or 3,021, The ſpe- 
_ cific gravity of. ferrilite I. marked too wile : 

for I find it 2, 80. 8 
Many are inclined to place 8 among 

7 Haba or compound. ſtones, on ac- 
Count of the number of foreign ſtones that | 

are often found ſtuck in it, and which! 
have already enumerated in my firſt volume: 

but as this compoſition is neither determi- 
nate nor conſtant as it is in granites and | 


„ porphyries, I think it. proper to leave it 


ſuſceptible of ſuch compound appearances; 


among the ſimple ſtones, all of which are 


- notwithſtanding the ealy fuſibility of trap 


8 baſalt in clay 3 "Nom 
ye | found 


283 297 ) 1 
Gund it infulible in a crucible made of 
charcoal. 1 Klapr. 7. Probably becauſe 
the iron, to Which it owes its fuſibility, had 
abſorbed too great a quantity of carbon, 
and Was thus converted into plombago; or, 
rather, becauſe the iron to which its fuſi- 


| bility - is due, was reduced to a metallic + 


| Nate. Gerhard tells us, that a ſtone; which 
he calls ji trapexius, and which, he ſays, 
is the trap, and corneus trapezius of Walle- 
rius, was not «melted in a clay crucible, 2 2 
GBerh. Geſch. 22. N. 52. poſfibly it may 
| have. been a real jaſper - that he uſed, * © 
perhaps a trap ſo highly impregnated with | 
carbon as to be difficultly fuſible. © 4 
Renovantz tells us, that the Ruſſian go- 
vernment of Olonitz abounds in mountains 
of trap, ſeveral ſpecimens of which occur in 
Leſke S. from N. go to N. 109; but all 
of them are not genuine trap, for inſtance, 
N. 94, of which 1 found the ſpecific gra- 
vity to be only 2,747 and as Karſten re- : 


marks only a few ſpecks of acicular horn- ES 


blende are diſcernible 1 in it; its colour i is 
dark greeniſh grey, from a mixture of mi- 
nute white ſpecks, and in ſome places 


—_ 3 


\ 


8 e * its fracture uneven or 


(ww) 


is; 5 hardaefs 9, it therefore contains, 
a mixture of waclenn. 
Sienite is alſo often dees I . LY ; 
this the ſpecimen in Leſke, S. 1316, ap- 
Proaches nearly to trap, but its ſpecific gra - 
vity is only 2,713; its colour is dark grey, 
from a mixture of white partieles of various 
ſizes, with a ground which at firſt ſignt 
appears black, but on cloſe inſpection, or 3 14 
viewed through a lens, appears reddiſh black. | 
| Luſtre o; tranſparent where thin, 1 br 2; 
the tranſmitted light is whitiſh and _— _ 
iſh} fracture coarſe grained earthy ; hard. 
neſs 9. Again, the ſpecimen S 5043 Kar- 1 
35 ſten calls a ſtone in which a large pro- 3 
w portion of quartz and hornblende are — 
mixed, and perhaps a variety of trap.” 
This is N. 4 of Voight's firſt collection 5 1 
* and in the catalogue arinexed to his Geo- + 
5 logical Letters, p. 68, he calls it a “ gra- 
nn nitic mixture of hornblende and a whit-. 
"= grey quartzy ſubſtance.” Yet he does 9 
not allow it to be a quartz, becauſe it dif- 
FS, Hieultly gives fire with ſteel. Afterwards” 
in his Mineralogical Deſeription of imenau, Dy 
_.- he oalls it a. granitic mixture of horn- | 
e blende, quarts, and. — b. 8. In 
the 
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EE: next page * calls it a  grunftein,: as 


bornblende i is the principal ingredient. 1n 

his ſecond catalogue, p. 13, N. 5, he calls 
it a granitic mixture of black hornblende | 
and White compact felſpar, and thinks it 
may be called a fienite; its colour is ſpeckled | 


grey, from a viſible mixture of black horn- 
blende and a greyiſh. white Kone, which 


5 N indeed, 4 quartzy appearance. with 
nearly an equal proportion of hornblende 
and ſome dark red knobs, that appear to | 
be dull garnets. - Luſtre of the hornblende, 
in a direct view a, in an oblique o: of the 
white ſtone. 1 or o; tranſparency of the 
hornblende o, of the white ſtone 1, tranſ- 


mitting a yellowiſh light ; fracture, coarſe 
_ grained earthy,. tending to the uneven; 


- hardneſs 9; ſpecific gravity. 2,933; hence 
1 appears to be a trap; and the white ſtone | 
cannot be a common felſpar, elſe its ſpe- 
_ cific gravity, would be lower. Laſius thinks 
that trap and baſalt can be diſtinguiſhed | 
. only by their ſituation in their natural abodes. 
v7 (Lager/ 
regular direction, whereas trap has both di- 
rectiom and dip. Hartz. 128. Yet Karſten, 
near e found baſalt in ſtrata | 
1 3 „ 


ad, Baſalt, he ſays, never has any 
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h that dipped. to 5 E. undder an 807 
50, ſtretching from N. to 8. 1 Bergin. 
5 5 Jour. 1788, 337. Werner cites other. in- 

ſtances in 2 Bergm. Jour. 1788, p. 890 and 


the annexed note. Charpentier alſo men- 


«tions layers of it, p. 19. Widenman com- 
prehends both trap and wacken under the 
ſiame ſpecies, though they differ much in 


ppeciſie gravity, and hardneſs, and grain; 


and wacken never contains compact felſpar, 

as trap often does: Charpentier diſtin- 
guiſhes them exactly, though he thinks the 
| Swedes did not. Saxony, p- 187. Hence he 
cConſtantly denotes both trap and baſalt by 
the name baſalt. According to Werner, 
; baſalt, Wacken, hornblende, and ſhiſtoſe 
porphyry, are of the ſame formation; the 
gSwediſh mineralogiſts, he thinks, 'compre- 
bhended them all under the name of trap. 
2 Berg. Jour. 1789. Vet it is evident that 

neither Cronſtedt, Wallerius, nor Bergman, | 


5 confdbunded hornblende and trap: as to 
baſaltic pillars (except thoſe of Hunneberg) ES 


©} - they: appear not to have: been acquainted 
-with them; Bergman indeed knew them, 
| and diſtinguiſhed: 288255 W as W 8 
e 8 | 
LT „„ 3 
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Karſten, in his catalogue of the Leſkean 


cabinet, denotes both trap and baſalt by 
the name of baſalt, except in the geogre” 


Phieal part; he thinks trap ſhould be rec- 


koned an aggregate of horablende, felſpar, 
and quartz, the quartz only viſible in white 


ſpecks, and the felſpar in oblong particles, 
imbedded as in ſhiſtoſe porphyry, and the 

huorublende the prevailing ingredient. Note 

to Leſke, G 269. eren er © | 


4 iron ſtone, and calcareous ſpar, he thinks 
peculiar to it, as garnets to ſlate mica; 
Charpentier and Noſe alſo conſtantly denote 


what I call trap, by the name of baſalt. | 


Dolomicu in 44 Roz. 256, deſcribes trap 


1 can form no idea of this ſtone, I con- 
fes the whole to me is unintelligible. Fau- 
jas in his treatiſe on traps, p. 2, juſtly re- 
marks that the denomination roche de 
4 corne is purely ideal, and only ſerves to 
lead into error.” The Germans avow 
they do not know how to tranſlate it. 1 
2. 39 Berg. 


buy contraſting its characters with thoſe of 
ga ſtone, which he calls roche de carne; 4 
ſttone which he diſtinguiſhes from horn- 
blende, and whoſe characters are deſcribed | 
only by contraſting them with thoſe of trap. 


Berg. Journ, 179274 459, ex Journ. | 


1792, 46 8, in note. The learned anony- : 
mous author of a deſcription of the Pyrenees, 

ſays, © this denomination has been applied ; 
to ſo many different a ee oe: T ane 8 
not uſe it. Pref. XV. 5 


Faujas, deriving his daten ER the 


5 22 has given the beſt account of trips 1 


hitherto extant; it is only to be regretted 
that he has omitted its external characters: 2 


he allows it can be diſtinguiſhed from baſalt 


only by local circumſtances. The name | 
baſalt he confines to this ſubſtance. when of 
volcanic origin; an origination to which it 
is well known he is ſtrongly attached, and 
which have endeavoured to refute in thefirk 
volume of my Mineralogy: he does not dif- 
tinguiſn it from wacken. This ſeems, how- 
ever, to be the fixth GN of 1 homo- Th 
| A traps.” 8 I 
\ Karſten chinks trap PEI of horh- 
blende, quartz, and felſpar, and certainly the 
ingredients of theſe are found in it, but not 
in the ſame proportion as in any mixture of 
the three, as I have already ſhewn: he does 
not extend this compoſition to baſalt ; yet, 
VE drone are the in 5 88 5 of trap, the 


: ne 9 ſame 


ä 197 055 3 
ſame en thoſe of baſalt, as they a * 
only in ſolidity and figure, and the folidity. bz 
ariſes entirely from compreſſion, as Cron 1 - 
ſtedt has remarked ;- the various cryſtallized | | 
ſtones that may occur in trap, are merely 
paraſitic , and baſalt is not deſtitute of them, 
only they are ſmaller. A nM 
To form an idea of the Rn of | 
this ſtone. and the adjacent ſpecies, we muſt 
conſider the educts of its analyſis, by Berg- 
man , Sed, N and Sauſſure: ee 
axe, 12 


|. 
1 


Baſalt and c. Baſalt, | Baſalt of | 
( Staffa. 
Bergman *. Gerhard +| Faujas . 

a 1 60 p 40 y 
C Spry W551 
Magneſia 2 00 5 
Iron 2 22 1 21 
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Men, TO Berkinar) 8 ant for a 
ſtatidkard, we learn, 1“, That the ſilicebus 
part may be increaſed or diminiſhed 4, with - 


+ . out any change of the ſpecies, the argilla- 


grains. 


ceous +, the calcareous may be increaſed 2, 
but not diminiſhed. The magneſia may be 
| abſent, anther en Rr pet a few” 


bs: e ee cicher- 
ty baſalts from porous lavas. In the firſt, we 
find the quantity of 1 iron much the ſame as in 
undeeayed baſalts, for 29 per cent. of the 
yellow calx contains nearly the ſame quan- 
tity of metallic iron as 25 of the black ealx, 
Which is that found in baſalt, but the quan- | 


+ of 


| Satin, 135 + 1 Oral Bey ibid. 10 11. 


* 
* 7 1 25 
* \ 
1 * * 
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Ing (wo). 
tir of flex is diminiſhed conſiderably ; the 
proportion of argil, on the other hand, is 
ods and that of calx reduced 4, where- 
as in the lava the quantity of ſilex is in- 
ereaſed, and alſo that of argil ſomewhat; 
but that of calx and that of iron conſide - 
rably diminiſhed: this may go a great way 
towards deciding the controverfy touching 
the ſuſpicious foſſils of Fulda, &. 
With reſpe& to the kindred ſpecies. of | 
rocks or ſtone; we may lay it down as a 
certain truth, that if the proportion of one 
or more of the conſtituent parts of baſalt 
or trap be notably altered (the others re- 


maining with reſpect to each other in the | 


original proportion, or one of them vaniſn- 
hardneſs, or all three, will alſo be altered; 
A notable alteration is, that which exceeds 
1 limits already mentioned. 
Thus, if the proportion filer be Cs | 
1860 its utmoſt limit nearly, and that of iron di» 
miniſhed about 5, the other ingredients con- 
ant, we ſhall have toadſione, and the whins 
whoſe ſpecific gravity exceeds or amounts 
to 2 780. If the quantity of iron be reduced 
to 10 of 12 pet cent. we ſhall probably have - 


O4- . 


of 0 


"7s % 
the lighter whins, whoſe: Apecific gravity is 
between 2572 and 2,78, and to theſe the 
name of tohin ſhould excluſively be confined, 
the heavier being traps. If the quantity be 

aced to 5 or 8 per cent. this will pro- 
bably form the-horn/late of Voight, or, if it 
contains felſpar, the i Agſe porphyry of Wer- 
ner“. If the proportion of ſilex be increaſ- 
ed, and the argil eliminated, and the iron 
nearly ſo, with ſome addition of carbon, 
then we ſhall have. filiceous ſhiſtus. 
On the other hand, if the proportion of. 
files be at its loweſt limit nearly, and that of 
argil increaſed 2 or 3 fiſths, and that of 
magneſia increaſed to 12 or 15 per cent. 
that of iron being conſtant, or nearly ſo, 
and that of calx 9 few. OR; we 
ſhall have hornblende. s:36, aer 


J ſhould” 1 Magee Pyr | 
1 | wacken, Charp. 186; 
3 this is ſometimes cler 
A e 30 Argil” e ibid. and if 

mw 1 1 the calx be eliminated, | 
„ 5 and in its place, iron 
| | ſubſtituted, ren will 
x Sen „„ 


7 files 


* T believe ho. moſt be 2 error in Weighs 
3 or it was deres ſhiſtus he analyſed. 


Laſtly, 


WER. 


1 


-Þ Leun 4s ſilex, 26 argil, 8 magnefia,. 
calx, 14 iron, gives the heavier ele 


. e ſpecific gravity. paſſes 2, 800. 


As in the ſeries of colours ke LE in the 
pita ſheftrum, ſeyen principal colours | 


are diſtinguiſhed, notwithſtanding the nu- 


merdus ſhades through which they paſs into | 
_ each/other; 4 I think a natural ſeries of 
ſttones might be formed, taking in not only | 
the compoſition, but alſo, the texture, grain, 
and ſpecific gravity: even imaginary compo- 
ſitions When grounded on analogy, are of 
uſe towards fixing our ideas until real and 
ſecure analyſes ate obtained. >; 
Ik hat trap is often of primeyal and 3k 
| of ſecondary formation, will appear by the 
bobſervations I ſhall now mention, and thoſe 
that will occur in the next chapter. 
„, It is found in huge ſtrata in the midſt 
| of gneiſs, per Charpentier, 4 Helv. Mag. 545, 
546, and cryſtalliſed mica in the midſt of it. 


Gerhard found veins of it in the midſt * 8 


_ gneifs, at Krobſdorfin Sileſia, 3 Crell. Beytr. 
3 Stuck. 7. And Reuds, i in Bohemia, Mittel. 
Geb. 94, 196; alſo in granite, 2 Berl. Beob. | 
I 97, Ferb. 4 Helv. Mag. 156. 


2%. It has been found alternating with 5 


12 3 ' | . granite - 


— 


Fe 202 ) | 
| {penit near 68 dude, ache eee 


with gnieifs, Charp. 187% K 
3. The Water bep bs 66 granite; Hi hike 63 
det it becomes, which ſhews they originated 
at the ſame time, Laſius, 121. Veins of 
quartz about one foot deep, have been found 
on the ſurface of a mountain of trap, 1 Nev. 
Nord! Beytr. 143, 145. Mandelſtein (or . 
_ Amygdaloid) ſometimes belongs to primary, - 
| ſometimes to ſecondary mountains, Werner, 
1 forms whole mountains in the terri- 
tory. of Deux Ponts, Laſius 2891 in Nor- 
way it repoſes on granite, Haiding 52. 


„ Wacken is alſo found in gneiſs and ſlate 


mica, Charp. 8 1. 3 Helv. Mag. 236; it oven 
bo alternates with gneiſß, Charp. 187. 
A As trap contains aerated calx, it is ria 
5 its formation was ſubſequent to that of fixed 
air; but ſo alſo were ſome granites and other 
primitive ſtones, for it is not to be imagined | 
that all were every where formed at the 
ſame exact time. or 
Trap ſometimes Abenates with weillite, _ 
| as at Leidenberg, 1 Noſe 209, Sometimes 


| with ſerpentine, 1 Ney. Nord. Beytr. 146. 


Black limeſtone has frequently been miſ- 
8 taken for trap, Noſe aa 274, 278. c 
IJ am 


( 363 ) 
Fam bonvincet that ſerpentine alſo, EN 
ally when containing hornblende, has been 
taken for trap, and vice verſa. Porphyry 
containing zeolyte he * been 8 a 
trap, Leſke G. kggo!-nofie ieee, 
Primeval trap is e mh 1 8 ol 
en per Ferber, 4 N. Act. Petropol. 286 t %- If 
tains iron and copper ores, Ronov. XII. n 
1 Nev. Nord: Beytr. 140, 143. At Schei- 

| benberg a ſhaft has been driven under ſome 
baſaltic pillars that ſtood upright on the 
ſummit of the mountain, but nothing ba- | 
faltic was found, Charp. 224; 2 Bergm. . 
84, 852: the pillars are alſo ſupported by, -I 
horizontal ſtrata, ibid.: ſo that the idea of 
their being thrown up from underneath i is 

2 perſeckly refuted. Near the lake Onega it 
is found reſting on primitive limeſtone, 1 
Nev. Nord. Beytr. 137, and ſometimes on 
argillite, ibid. 149, and the argillite on gra- .H 
mite, ibid.; ſometimes on a quartzy gneifs, 8 

8 Nev. Nord. 9 2 95 173. . 


Am 


Journ. 1791, 99, 1023 in ſome it contains 


Shun and 2 len, | che ne 5 


„ is W oli in nin abe 
nating with granular limeſtone, Berg. Ka- | | 
lend. 21 5⁰ or underlaying i at, 8 Sauſs. 87, and _ vs. 2 A 
under. Sneiſs, per Charp. 4 Helvet. Mag. a 
546; and in his Saxony, p. 398, he ſnews 
them to be of contemporaneous formation. 8 
JZobtenbeg, in Lower Sileſia, conſiſts entire- 

ly of ſerpentine, in which ſome hornblende 

is found; its ſtrata are nearly vertical, 4 Berl. 
Beobacht. 353. Whole mountains of green 
ſerpentine are alſo found i in Siberia, 1 Berg. 


white felſpar, and alternates. with jafper, 
ibid. 103. So alſo mountains of it. exiſt near 
Genoa, where it is called gabbrs; when it 
contains veins of white ſpar, it is called pol 
 werezza, Ferber Italy, 118, 1119. It forms 
part of Rabenberg, and is found between 
gneiſs, Charp. 175. It is not metalliferous, . 
Wern. K. Claſſif. 14; however, magnetic : 
iron ſtone and veins of copper ſometimes 
_ traverſe it, Berg. Kalend. 216. The moun- 


* " 
of 1 
tain 8 


S 205, ) | 
5 aa of Skiolſdaſport in Norway; conſiſts en- 


tirely of pottſtone, Waller. de Montibus, 


p. 59; and ſeveral occur in Jemptland in 
Sweden, and ſome in Tyrol, Haiding 
63; they repoſe on ſtellſtein or hornſlate. 


Afbeſtiform ſteatite is likewiſe found at 
great heights in the aſcent of Mount 


Blanc, 7 Sauſſ. 253, and common ſtea- 
tites at the ſummit, ibid. 280. Setpen- 
tine near the White Sea, has been found 
ſeated: on trap, 1 Nev. Nord. Beytr. 149. 


and ſometimes on talky quartz, ibid.; ſome- 


times on a quartzy gneiſs, 3 Neve Nord. 
Beytr. 173. The mountain of Regelberg 


in Germany, which conſiſts of ſerpentine, g 
is magnetic, its ſouth ſide attracts the nortn 
pole of a magnet, and its north ſide the ſouth 85 
pole, 1 Chy. Ann. 1797, 99, 1 * Berg, Js 


Journ. 257. 


e 328. 
Fupbp. 


eie 


warte hat been found dds Seile nd, 


alternating with it, and metallic veins tra- 


verſe both without interruption or devia- 
tion, or any alteration | in their metallic con- 


tents, 


A 


. : 
1 
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tents, per Charpent. 4 Helvet. Mag. 545; 
hence he juſtly.confiders them as of contem- 
porary formation... It has alſo been found = 
in the mid of ſniſtoſe mica, Berg. Kal. 211, 
and xeciprocally gneiſs has been found in 
the midſt of porphyry by Widenman, as: 
Helv. Mag. 163. Clay porphyry ſorms 5 
whole mountains in Lower Hungary, but 5 
hornſtone porphyry ſeldom does, 1 Berg. | 
Journ. 1789, 600; it there ——_ on gra- 0 
nite, Haiding, 42. 1 5 
Porphyritic mountains 9 cones, and | 
porphyry lke baſalt ſometimes covers other 
- hills, per Werner, 1 Berg. Journ. 1789, 
by (this however may be ſecondary). Por- 
phyry is alſo often found in a columnar form 
like baſalt. See 3 Berg. Journ. 1790, 335: 
| Haiding, 48. 3 8 55 
The /axum metall rum in Hungary, is a 
rg diſintegrated porphyry, but in the Palatinate 
it is a diſintegrated -amygdaloid (mandel- | 
ſtein) that forms the ſaxum metalliferum, 
per Lafius in 1 Beg. Journ. 1791, 312. 
Porphyry generally forms whole moun- 
. tains, compoſed. of mighty ſtrata; they 
repoſe ſometimes on granite, 6 Nev. Nord. 
WW Gs. TORE: on gneiſß, Hai- 
| 7 dinger, 


1 185 47 


- 


{ 207 ) 
dinger, 46. Charpentier mentions a ſort of 
ſtone which he calls porphyraceous, though 
he does not aſcribe felſpar to it. It conſiſts, 
be ſays, of quartz and indurated clay of va- 
riable hardneſs, and containing neſts of clay 


of different oolours, or lithomarga. It es 
rather a ſort of ſand-ſtone, Charp. 69. 
In Siberia it never e . 6 
' New Nord. Beytr. 115. 1 Ry 
The porphyries with a baſe of adus . 
clay, frequently contain calcedonies, carne- 
lians, amethyſts, or zeolyte, 2 Lenz. 363, 
Leſke G. 235, 237. That with a b of 
 hornflone, often contains galena, black blende, 
ſulphur pyrites, ſulphurated biſmuth; ſidero 
calcite, or molybdena, 2 Lenz. 365, Berg 
Kal. 211, 2 Berg. Journ. 1793, 214. 
That which contains zeolyte has often, | 
been miſtaken 8 Leſke G. 237. 
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| Y Werner. 


8 This 8 reckons: among the pri- 5 
mitive — 4 Helv. Mag: 547. Renovantz 
| allo - 


_ 
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8 alto found it among the primitive rocks: of 
Altai, Renov. 86, and Patrin mixed with gra- 


nite and hornblende on the borders of the 
Baikal, 38 Roz. 227, 229. Mountains of 
it are found in Siberia, Renov. 315 and 
Schlangerberg chiefly conſiſts of it with | in- 
| . hornblende and felſpar, ibid. 867 
Alſo in Bohemia, where it ſometimes re- 
| Z poſes on, and ſometimes underlays trap, Reuſl. 
Bohemia XXXII. and III.; the mountain of 


; Schloſsberg conſiſts almoſt entirely of it, 1 


Berg. Journ. 1792, 2223 that of Bilinirſtein EG 


ſoxms pillars like baſalt, ibid. 237, and Reuſſ. 


M. Geb. 100; and ſome alſo in Saxony, 85 
Charp. 29. Sauſſure diſcovered it near Pfaf- 
ſenſprung intercepted between e of 
1 7 TR 91. 


date, 


This None is generally reckoned: | among 
the ſecondary, yet where no organic re- 
mains are found in it, where it does 
5 not reſt on any ſecondary ſtone, where 
no ſecondary ſtone enters in its compo- 
= fition, I 46 not ſee why it may not be 


Dad 5 e 


8 


It 'w- * 


aan to the primary. Sand amongſt - : 


the convulſions occaſioned by the volcanie 


| irruptions before the creation of animals, 


muſt have been formed, and even indepen- 


dently of theſe ſome muſt have been depo- 
|  fited, during or after the cryſtallization of 


the various ſubſtances contained in the 


cChaotic/ fluid, ſee 5th Sauſſ. 294. Mount | 


Jorat andthe Coteau de Boifly, near Geneva, | 


1 Sauſſ. 246, 349, ſeem to be primeval; 10 


alſo the ſandſtone found in the iſland of 


Bornholm, 5 Berl. Beobacht. Alſo that men» 


tioned in 2 Sauſſ. & 763, which graduates | 


into gneiſs, muſt- alſo be primary, though 
it contains tumblers {caillous roults), The 


ſandſtone near Liſchau, in the vicinity of 


Prague graduates into hornſtone, and even 


into granite. Mr. Roſler even thinks it to 
have been originally a granite, whoſe fel- _ 
ſpar was decompoſed into clay, which then 
- cemented the quartzy grains; a moſt in- 


genious and probable e 1 — 
339 and 341. 


Moſt of the . mountains of Bo- 


Dem, on both fides ut the-Tlbe, appear to 


me primitive, by Reus s deſcription, ſee Reuſs 


. 


9 5 a). 
e inthe K and N. patts of ohe 
many of them are ſplit, or form columns re- | 


ſembling baſalts, 2 Berg. Journ. 1792, 70. 
In Bohemia, ſandſtones with an 7 


1 ceous cement alternate with thoſe whole-ce- © 


ment is ſiliceous, Reuſs. In Kinneculla, the 
loweſt ſtratum incumbent on granite ſeems . 


alſo to be primitive, over it the ſecondary 


ſtrata repoſe, 29 Swed. e. O. 29, 5 
Bergm. 126. 
* Brainſdorf 1 in Sadr - it Patt into 
fniſtoſe mica and alternates with argillite, 
2 Crell. Beytr. 64. In Riegelſdorf i it forms 

the fundamental rock on which /emiprotolite 
immediately lies, which is covered by other 
© ſecondary ſtrata, 2 Berg. Journ. 1790, 285. 
Near Oyben and other tracts of Saxony, no 
petrefactions or conchylaceous impreſſions 
are ſound in it, though in that of Pirna 
85 adjoining, they are found, Charp. 24 and 

265 it famnetimes OE e Charp. 
24. 

The x mountain Steinthal, in we. Woch : 


of red ſandſtone, is conſidered, by Baron 


Diedrich, as primeval. 2 Diedr. Gites der 
8 2 209% 8 210. The ſandſtone men- 
toned 4 


- . 


1 "4 r 


Gees i in 6 Saul. Br, which alternates 


with primitive e muſt alid be 
primitive. | . 


| 4.5 16. * 
| Rudbl Stones 


| This alſo is generally 9 to be only 
of ſecondary formation; Voight and Laſius, 


indeed, judge it to be among the moſt an- 
cient of theſe, yet in the circumſtances 
mentioned in the laſt ſection, it ſeems to 


me to rank among the primary. 


The rubble ſtone found in 3 on 
the banks of the Iſfet, near Kamyſchenka, 


mixed with fragments of ſerpentine, ſeems 


to be primitive; it is not ſtratified, but in 
huge maſſes, 1 Chy. An. 1 ct and 2 | 


Herman, 312. 


„„ 


Fareilit (Pudding fone) Breecias and Markites g 


| Breorias, conſiſting of fragments of ;afper : 
and flints, cemented by indurated, or rather 
' lapidified clay, occur frequently in Siberia ; 
5 are ſtratified, and appear to be primi- | 
| tive, on the banks of the Sentelek, 1 Berg. 


—— 

— x . „ 
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oor. 1 791, te Whole mountains 8 | 
marlite are found in the ſame vicinity; in 
ſome, breccias, porphyry, jaſper, ſtratifed 
ſandſtone, and marlite, alternate with each 
other; and, therefore, as the J aſper i is always 
| primitive, ſo muſt, in this inſtance, all the 
others, ibid. Alfo an entire mountain of 
farcilite, containing flints, ſtuck in a quartzy 
baſis, has been diſcovered: there, 1bid. 89. 
T' he argillitic farcilites found by Mf. Sauſ- 
N ſure, deſcending from the mountain of Bal- | 
me to the Valorſine, 2 Sauſſ. & 692. appear 


to me to be primary; they conſiſt of round- 


. ed primeval ſtones in an argillitic cement. 
A mountain of farcilite exiſts in Siberia, 
near the rivulet Talat, conſiſting of rounded 


| fragments of jaſper, calcedony, aigue marine, 85 


and carnehan, in a quartzy cement, 1 Berg. 
Journ. 1791, 81 and 106. Some farcilites 
with an argillaceous cement, are alſo found 
in Dauria, per Patrin, 38 Roz. 22, which 
he thinks ſecondary ; but by my. definition 
at leaſt, muſt be primary, as no . e | 
are found in that country. = 
At Meiſenheim, in the i OR : 

and adjoining to vaſt maſſes of trap, there 

are N heaps, and even a mountain of 
8 eee, 


* 


6430 
farcilite, 1 Berg. Journ. 1791, 310. The > 
famous mountain of Monſerrat, near Barce- 
| lona, ſeems to be a breccia formed of ſand- 
ſtone, quartz, and baſanite, in a calcareous 

cement, by Bowles's deſcription, Bowles, 
402. Sauſſure alſo thinks farcilites may be 
pring tive, 8 290, 


8 18. 
Ga Limeſtone. 
. That this oe 13 peine wel, FS 4 1 
ſormed of ſhells, is now generally agreed 


upon, ſee Werner, Voight, Charpontier, 
Sauſſure, Ferber, Herman, &c. no petrefac- 


tions are ever found in it, nor does it ever 


reſt on, or alternate with ſecondary rocks; 
its height frequently exceeds 7 or 8000 
feet, and it often underlays primitive rocks. 
Whole mountains of prime val limeſtone are 


found in Stiria, Carinthia, and Carniola, 


Berg. Kal. 2143 and in Swiſſerland, 4 Helv. 
Mag. 116; and in the Pyrenees, La Peyrouſe, 
336 that of Carrara in Italy is well known, 
Fenſter anhors, J ungfrau, Schreckhorn, 
in Swiſſerland, all exceed 10,000 feet in 
* 4 Helv. Mag. 115, 116; alſo in 

9 oi. Bo Scot - 


5 65 N 1 8 
Gade; being probably that which Wil. = 
liams calls mountain limeſtone, 1 Williams, 
58; it often preſents lofty 12 85 like ne 
| B Saul, 332. e gl: | 

Mountains entirely formed of primiiv £ 
Backen are not commonly ſtratified, but 
conſiſt of huge blocks without any regular 
dip or direction, like granitic mountains, 
Laſius Hartz, 60, 175, 176; yet in poly- 
' genous primeval mountains it is frequently 
found in ſtrata ; thus in Dauria, near the vil- 
lage of Pechava, it alternates with filiceous 
| ſhiſtus, 38 Roz. 298. 5 Il 

At Altenberg, near the lake of — — 5 
berg it forms ſtrata, 4 Helv. Mag. 306. 
Mr. Sauſſure on Simplon, found it inter- 
- _ between layers of ſhiſtoſe mica, Roz. 
2 in Saxony. it frequently alternates with 
Hhiſtoſe mica. and argillite, Werner, K. 
Claſſif. 14, and huge ſtrata of it have been 
found in gneiſs, and ſhiſtoſe mica and argil- 
lite, Charp. 85, 86, 87, 174, 201, 400. 
Berg. Kal. 214; and between ſienite and 
hornblende ſlate, Voight, Prack. 48. The 
unigenous limeſtone mountains of Carniola 
are ſtratified, but contain no petrifactions, 
2 1 3 So 15 7. One of the moſt 


 _ . 


% 
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| ſingular mountains of this fort is that of. 
Filabres, Bowles's Spain, 149. It: conſiſts of 
a block of white marble; three miles in cir- 
cumference and 2000 fect high, without 


any mixture of other ſtones or carths, and 


ſcarce any fiſſures; hence the notion of Buf- 
fon, that calcareous ſtones of the ſort we 
call primitive, are of ſecondary formation, and 
refult from the tranſudationof lapidific juices 
from ſuperior ſtrata of conchyferous lime- 
ſtone, is evidently groundleſs ; where? and 
how high muſt have been the ſtrata of ſhelly 
 hmeſtone from whoſe tranfudation ſuch a 
mountain as this, or Schreckhorn, could have 85 
reſultedꝰ Primitive limeſtone is not always 


White, nor is the grain of it always very per- 


ceptibly ſcaly or lamellar, but approaches 
buy reaſon of its minuteneſs, ſo nearly to the 
compact, as to paſs for fuch; nay, it is ſaid N | 
ſometimes to diſcover a ſplintry fracture, 
but very rarely; ſometimes its texture ap- 
proaches to the fibrous, 1 Nev. Nord. Beytr. | 
. frequently dark iron grey, or 
reddiſh brown, both in Siberia and in the 
Alps, and hence has been, taken for trap, as 
already mentioned. So the mountain of 
n on the frontiers of Bavaria is 
P 4 formed 5 


| | C4 216 ) 
formed of limeſtone ſeemingly — ö 
filled with ſpar and without petrifactions, 


2 Bergm. Journ. 1789, 926. So the weſt fide = 
po the Ourals is a chain of mountains of con- 


pact limeſtone in which no petrifactions are 
found, or only a few ſcattered. impreſſions, 
per Pallas, 1 Act. Petrop. 48. The mouny 
tains of Wetterhorn, Wellhorn, and Burg- 
horn, are primitive limeſtone, whoſe frac- 
ture is ſaid to be ſplintry, and their colour 
greyiſh yellow, 4 Hel. Mag. 272, 273. A 
ſtratum of it free from petrifactions exiſts in 


Toſchnitz in the foreſt of Thuringia, but 


this to me appears ſuſpicious, Voight Prack. 
48. As ſome traces of marine acid are 
found in ſecondary limeſtones, Bergm. Vor- 
leſung. 278, and Georgi in AR. Petropol. 
1782, 278, and none are found in primitive 
limeſtone, this may be a goad teſt for diſ- 
tinguiſhing them, The ſtratum of yellowiſh 
and ' bluiſh grey limeſtone, found in the 
midſt of a mountain of ſandſtone called 
Kalkberg in Bohemia, Reuſs Bokemia, 117, 


ſeems to me primitive, though its fracture i is 5 


ſplintry, paſſing to the uneven. io 
This ftone often contains a ts = 


Various other e in Dauria it often. , 
contains 


EE 
contains 50 per cent. of filex. 1 Chy. Ann. 


2 155. being of cotemporary forma- 
In Switzerland, Schreckhorn; Fen- 


TD Ee, Jungfrau, conſiſt of lime- 


ſtone mixed with flints and minute quartz. 
4 Helvet. Mag. 116. In Stiria it is fo 
mixed with mica as to reſemble gneiſs, or 
ſhiſtoſe mica. Werner K. Claſſif. 15. and 
Wild montagne aliſeres 30; ſometimes + 
of it is argil and quartz, 38 Roz. 232. 
Sometimes even hornblende, actinolites, aſ- 
beſtus, ſteatites, and ſerpentine, are found 
mixed with it. Wern. K. Claſſif. 14. Berg. 


Kalend. 214. Charpent. 400. 1 Nev. Nord. 


Beytr. 137. and ſhorl in Siberia. 1 Chym. f 
Ann. 1791, 345. Its fiſſures are oſten filled 
with ſpar, and ſometimes with quartz. Fer- 
ber lay, 450. Renov. xiii. - It ſometimes . 
enters in aggregates of the granitic kind, 
forming ſingular groups; ſee the excellent 
memoir of Mr. Le Febre on this ſubject in 
39 Roz. 354. As 19. A fragment of quartz, 
mica and limeſtone, confuſedly cryſtallized. 
2% Again actinolite, ſteatites, quartz, fel- 
ſp par, and granular limeſtone ; another with 
_ garnets, both' theſe from the Pyrenees; $1 
Ee of 85 mien, with compreſſed 


85 . _—__ 8 


| 15 0 * 8 55 

tal tines another . — in 
which ſteatites, ſhorl, and cryſtallized mica, 
are imbedded i in the limeſtone, from Sib- 
bo in Iceland; hence there is no ſpecies of 
ſtone with which our limeſtone may not be 
aſſociated, or into which it may not enter, 
or which excludes it: it has been found in 

the centre of a block of granite, in Tyrole, | 
39 Roz. 9. and rounded agates have been 


"found in it, in Idria, 3 N. Act. Petropol. 


262. Of metallic ſubſtances, few, at leaſt in 
Europe, are found in it, and theſe are ga- 
lena, magnetic iron ſtone, and, rarely, black 
blende. 1 Berg. Jour. 1789, 176. Lately alſo 
ſome ſcattered ſlips of the black and red 


ſilver ores, and ſulphur pyrites. Charp. 401. 
"Dogs Kalend. 215. 2 Berg. Jour. 179, 


133 in note. But in Siberia the richeſt - 
EN copper mines are found in it. 1 Chy. Ann. 


1793, 511. It oſten repoſes on granite, 1 
Obym. Ann. 1793, 519. Renov. 32. Gerh. 


Geſch. 66. or on gneifs. Charp. 217. or on 
argillite. Ferber Haly, 30. 4 N. Act. Petrop. 
285. or on porphyry. Ibid. On the other 
hand, it often underlays, or is covered by, 
granite or gneiſe. 1 Chy. Ann. 179t, 155. 
4 Helv. Ms. 314 and 546. Charp. 218. 

5 39 B0Gs 
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1789, 174, 175. or argillite, Laſius, 178. 
or primeval trap. 4 N. Act. Petropol. 286. 
Near Averdach, Laſius found it between 
ſtrata of argillite. x; Berg. Jour. 1791 „306. 2 
Sauſſure found gneiſs incloſed between its 
ſtrata. 8 Sauſſ. 201, The bluiſh or reddiſh 


grey of Saxony is mixed with argillite. 1 


Berg. Jour. 1789, 169; ſometimes with 


hornblende, and then is remarkably fuſible. 
Ibid. 171. In the mountain of Campo Longo, 
not far from St. Gothard, it is found mixed 


with tremolite, and ſtratified, 41 Roz. 89. 
at the height of 6400 feet. When ftratified 
its ſtratification is always imperfe&. 1 Wil- 
liams, 58. Yet 2 Wms. 22 and 26, it is 
_ - ſaid to occur froquently regolaly ſtratified. | 


Mart te. 


Wh his alſo forms whole: mountains with- 
out any trace of ſtratification or animal re- 


mains, ſome of which are alſo metalli- 


ferous in Siberia. 2 Herman, 312. 


90 


— 2 


b. 220 . 
5 5 . 
Gypſum, Fluor. - ' | - = 
Mace in an earthy or fandy TY has 


— been found at the depth of fixty feet, in a 


vein of quartz, at Kobola Poiana in Upper 

Hungary. Emerling Mineralog. 516. But 
| compact fluor is ſaid to ſorm whole ſtrata 
in the mountains of the foreſt of Thuringia. 
6 Voight Prack. 70. and Werner Enſteh. der 
Gange 111. and hence he counts it it among $ 
primitive ſtones. 5 
Gypſum has been found on Mount St. 
Gothard mixed with mica, 44 Roz. 183. 
but fuch inſtances are excceding rare, and 
by Pallas it has been found aſſociated with 

felſpar i in Siberia. 5 Nord. Beytr. 280. Ba- 
roſelenite is found in conſiderable beds in 


Savoy. Werner Gange, 111. Might not 


all theſe combinations: 8 Jury in FI | 
chaotic fluid? | BY 
Fluors are al bund in the cavities of _ | 


granite at Baveno; in that caſe they are 
_ paraſitic. Pini Mem. Surla 8 


"0m enen, P · wy 


1 


1 


. 20. 1 
Topaz Rock. | 


The component parts of this ſingular 


x aggregate I have already mentioned in my 
firſt volume of Mineralogy ; it is reckoned 


among the primitive, both by Werner and | 


Voight ; it forms part of a mountain near 
Averbach in the metalliferous mountains 
(Erzgebirge) of Saxony, but no metal has 
as yet been found in it. Various other 
anomalous aggregates daily occur. 


g 21. | 
of polygenous primeval Mountains. 8 
Heretofore it was ſuppoſed, that prime- 
val mountains were entire ; or, if in an undi- 
vided mountain, maſſes of primeval ſub- 


ſtances occurred, that they formed collateral 
parts, without either being ſubjected to 
the other; conſequently, all ſtratified moun- 


tains were conſidered as ſecondary, and called 
undigenous (flotzgebirge); but of late, in 


IM 
—; wa 


many primeval mountains, ſtrata have been 


diſcovered of different kinds, ſuperimpoſed 
one upon the other ; nay, in ſome, different 


ABgrEgates 


— 
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es of the primeval have been ob- 
ſerved confuſedly-mixed with each other: 8 
a few inſtancey of both I ſhall here adduce. £ 
1. In the Solatariſchian mountains i 
l argillite, porphyry, and granite, 5 
+ | ternate. Renov. 37 *. So alſo in the Gram- 
Pans in Scotland. I Bergb. 399. b 
2. The mountain of Gardette, in the 
ſouth of France, conſiſts of granite at bot- 
tom, over that gneiſs, and over that limes 
Kone, per Schrieber. 36 Roz. 355: 


3e. In thecirdle of Miſnia, granular lime 


' ſtone alternates with hornblende ſlate, and 
is partly mixed therewith, and hence 
fuſible; in this, ſhiſtoſe, hornblende, , felſpar, 
quartz, and mica, are diſcerned. I . 8 
Jour. 1789. 171. | 

J. At Ehrenberg, near e exankts; 

ſhiſtoſe hornblende, porphyry, and argil- 
te alternate with each other. TOE 
„ oo 
. Af . lie ite eres ' 
with gneiſs and ſlate mica. 3 Helv. Mag- ; 
> 1903 from Charpentier. 8 
. Swucku, in the Norwegian chain, 


| Iker hen the author rights th tou is tom, 
ne . 
ts 


<= 223 ks. 


coniſts of petrofilex and Fer. Waller : Xe 


"de Montibus, 59. 


* 
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75. Hornſlate often alternates with trap. 


3 Helyet. Mag. 241. | 
8. In Chalances, in N gneiſs 


amd primitive limeſtone are jumbled, or 


mixed together. 24 Roz. 381. 


ge. Sauſſure deſcribes. Mount Jovet, in 
Savoy, as conſiſting of ſeveral alternating 

ſtrata of ſtriated ſteatites, ſerpentine, horn- | 

blende, and a micaceous and quartzy lime- 


ſtone, which. 18 eee 1 
| _ 398. 


late and granite alternate. Ibid. 229. 


115. All the primitive ſtones . in 
ſome place or other coeval, ſeem ſo mix- 
ed as to paſs into each other, though as to 
their nature totally different from each 
other; for inſtance, gneiſs and primitive 
| limeſtone. Charp. 20 1. granite and argil- 
lite. Ibid. 283. In the mountain Silber- 


berg i in Bayaria, granite, BOO and ſhiſ- 


? 


. On the dende of the Selings, i in 
N the mountains conſiſt of granite, 
hornblende, and hornſlate, ſometimes al- 
ternating, ſometimes mixed, per Patrin, 
38 Roz. 227. And near the Ingoda, hom- 


toſe 


wh 
= 
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toſe mica, are eee a with 1 


or $EConDant. 'OR EPIZOOTIC- | 
| "MOUNTAINS, | | = ; 
- 4(-: 
Bs 25 | 
"Theſe are either  marigenous « or alluvial,” 


5 The diſtinctive character of ee 


mountains is the preſence of organic re- 


mains either in their natural, or petriſied 
ſtate, (or at leaſt of their impreſſions below 


the ſurface) either entering into, and form- 


ing the compoſition of the ſtony ſubſtan- - 
ces of which theſe mountains conſiſt, : or 


imbedded in them, or lying between their 
| ſtrata, or under them; there may be ſome, 
however, as thoſe which - evidently derive 


their origin from the diſintegration of primi- 1 
tive mountains,” in which no organic re- 


mains, may be found, as the cn 
hills. In great chains, the ſecondary :cal- | | 


cateous are generally on the outſide ; with- 
in them the argillitic, and the primary | 


in the midſt. 1 Sauſſ. 402. Pallas, Gentil, 
Faber, Born, &c. but elſewhere they fre- 
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; is ar with each hr 
The ſecondary, even when otherwiſe inde- 


pendent, always reſt on, and cover, primary; 


but very commonly alſo. they lean on their 


, - 4 


they are never coyered by primary. 1 Gerh. 
_ Gelſch. 125. Lehm. flotz. Gebirge, 169. 

13 Ann. Chy. 164. 167, &c. Quartz and 
ſelſpar in an arenaceous ſorm are often 
found in them, and alſo.mica, as in the ſe- 
.condary ſtrata of Mansfeld, 1 Gerh. Geſch. 


HS 72. Between primary and ſecondary 
ſtrata, commonly a ſtone or ſubſtance of a 


middle nature, participating of both, inter- 


Venes, as Sauſſure has well remarked, as far- 
cilite, or ſandſtone, or breccia. 1 Sauſſ. 8 


S4. p· 528. the reaſon of hichl have given 
in my firſt Edlay ; ; this obſervation was firſt 
generalized by Mr. Sauſſure: the ſtone itſelf 
38 called todi liegendes; I call it, from 1 its con- 
titution, ſemiprotolite, being ſemiprimige- 

nous. Sometimes petrifactions are found 

in the upper ſtrata, and none in the lower, 
1 Sauſſ. § 409. p. 333. and Laſius. The 
ſtrata of ſecondary mountains are ſo much 


the more irregular or inclined as they ap- 
| ee a a ag 1 Saufl, 
| = 8 . 


des or ĩnveſt them. 2 Sauſſ. 338. 5 ry. but 


FEE e ) 


A 287. Secotidhiry mountains or ſtrata are not : 
all of equal antiquity, thoſe in which ammo- 
nites and belemnites onlyare found, ſeem the 


moſt ancient; and, next to theſe, thoſe in 


Which madrepores and millepores are found. 


Some are derivative, being formed ſubſe- 


quently to the production of organic ſub- 


ances, and originating from di ifintegration. 


The principal character by which deri- 
vative mountains are diſtinguiſhed, conſiſts 


in their exhibiting vegetable ſubſtances, or 
bpetrifactions, or at leaſt their impreſſions, 
1 or land ſhells, as thoſe of ſnails, or fluviatile 
5 bells, with either none, or ſcarce any ma- 


rine remains, though ſome of e ori- 


8 8 may exhibit theſe alſo. 
Secondary mountains are ads bord 

f. one ſpecies of ſtone; or of ſtrata of differ- 
ent ſpecies, one covering or alternating with 
the other; the former I call unigeous, the 


75 ified, the former often not. In ſome, dif- 
ferent ſpecies are jumbled together, | 
call faraginous ; they are by ſome 


5 


latter polygenous'* theſe are commotly ra- 


ö tertiary, as reſulting from the ruins. of other | 


mountains, tumultuouſly and promiſcuouſly 


$ 1 — N The ſubſtances that form 
5 N 5 ſecondary | 


7 


( 27 ) 
ſecondary mountains are either calcareous, 
of which there are various ſpecies, or argil- 
laceous, or filiceous, or arenilitic, or ferrugi- 
nous, or ſaliniferous, or carboniferous; of 
both theſe laſt mentioned I ſhall treat of 
apart. The ſtrata of ſecondary mountains 
frequently correſpond with each other both 
in number, ſpecies, and thickneſs, in differ- 
ent mountains, not very diſtant from each 
other, as in Weſt Gothland, &c. 

Although no certain order prevails i in the 
diſpoſition of ſecondary ſtrata, yet there are 
particular diſpoſitions, which, according to 
Voight, 2 Berg. 1 793» 211, are conſtantly 
excluded; thus coal is never found under 
primitive argillite, &c. but he certainly, 
in his other inſtances, only proves that pri- 
mitive ſtones are not found over ſecondary. 
According to Dolomieu, no ſtratum of 
cryſtalliſed, or granularly foliated ſtone, is 
ever found in ſecondary mounts. 8 Sauſſ. 
284. be muſt except gypſum. 
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| W FEE laſt period of the oel Ka- 
tion of calcareous ſtones, | fiſh were created, 


hence ſome of theſe mixed with, and dil- 


turbed the cryſtallization; ; the ones, how- 


ever, which were formed in theſe circum- 5 


ſtances, have a much more compact grain 


than limeſtones of ſubſequent formation, 
which were ſolidified by a more partial 33 | 
tallization. In ſome inſtances, vaſt, maſles 


or banks of coral have their intervals filled 
up with cryſtallized calcareous i matter; the 


dann maſſes thus formed, are, conſequently, 
not divided in ſtrata, but rather irregularly 
 rifted like. primeyal maſſes; of this ſort is 
the mountain of Therg in the Hartz. La- 
ſius, 180. The Petrifaclions | 
diſcernible until the ſtone is ſomewhat vi- 
© | thered. Ibid. 214. and ſeveral of the higheſt 
_ calcareous mountains of the Vivarois. 1 | 
Soculavie, 13. as that of Vinezac. Ibid. 190. 
and the rocks of Bidon, Ibid. 192. and 
; —— in Siberia. 2 Nord. uM: 191. 


were 


e ſearcely 


— 


* 
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i But more frequently this 
umeſtone forms ſtratified mountains; as at 
Burren, in the county of Clare; the loweſt 


ſtrata of theſe are the broadeſt, the ſucceed- 


ing ſtrata narrower, ſo that the aſcent is 


like that of ſtairs; their height is from 600 


- 1200 fect above the level of the ſeaz no 
. other. AF of: ime ee, dae 15 


| th win adams: Piles, u da 
_ of clay, ochre, and even flints, or hornſtone, 


(and agates near the Volga. 3 Nev. Nord, 
Beytr. 162.) occur between limeſtone ſtrata, 
5 3 303.) Voight Prack. 109, 110. 


Ann. Chy. 226. 1 Soulavie, 189. or 


| N. in che midſt of a limeſtone rock. 1 
Sauſſ. 197. In Bohemia the interceding 
hornſtone has been found of the thickneſs 


ol five or ſix inches. Reuſs Mittel Gebirge, 


38, 39. This argil and the filiceous ftones - 


are evidestly the reſult of tranſudation or 
percolation, In Savoy, Saleve, the Dole, 


and the Mole, are ſtratified, an iniſtructive 
account of which may be ſeen in Vol. I. of 
Sauſſure's Voyages. The ſhells found in 


limeſtone ſtrata are commonly entire; ſome 


. as thai internal wee of pearl gloſs, 
BEA EW and 


f 5 
+ | ſee" Bilkington's "Derbyſhire, 63. In the 
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75 primeval ſtone; thus in Siberia they have es 
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and do not therefore appear to : 2 


rolled or tranſported, but rather to have 
been ſuecceſſively accumulated in nume- 
rous families; and, therefore, not of 
G origin. In ſome, the calcareons | 
matter is regularly cryſtallized, but more 
commonly confuſedly ; : frequently only the 
impreſſions of ſhells remain; in their rifts 
calcareous ſpar or granular limeſtone often 
occurs. Some limeſtones” appear to be of 
rigin, for the ſhells found 1 in them are 
of common garden ſnails; ſuch occur in 
Siberia, "ſee 7 Kaiſer Accad. Naturforſh, | 
"0 1. 3 Cxell. Chy. Archives, 261. Vaſt 
caverns are frequently formed in the interior 
of theſe mountains, or even in plains whoſe 
ſubſtratum is calcareous rock; theſe evi- 


dently reſult ſrom the eroſion or ſolution 


of che Tofter calearcous partieles by water; 


Cevennes, conchiferous limeſtone ſtrata at 


tlie ſummit repoſe on argillitic, and theſe 


again on limeſtone whoſe ſhells are of a 
different kind, 1 Genſanne "TRE: e | 
Ades 260, 2017 T5 2:47 5 
Secondary limeſtone mountains © 
ebb mediately or immediately on ſome 


"_ 


for 


n 


for n porphyry, or hornblende.. by 


Renov. 75, 76. 3 Ann. Chy, 163. In Sax- 
ony they repoſe on granite. Charp. 51. 
ſometimes on granular limeſtone. 1 Berg. 
Jour. 1789, 166. ſometimes on argillite, 
ſometimes on ſandſtone. Ibid. In Sweden 
they often bear on  fandſtone. . 1 Bergm.. . 
Erde.. Beſchrib. 226. in Swiſſerland, they, = 
reſt, on argillits..gr gneifs, Ferber, Briefe, 


9, IQ, &c. Or calcareous, farcilite, Or ſemis. 8 
pP'᷑rotolite, Helv. Mag. 116, 117. 1 Berg. 


Jour, 1390, 376, The calcarequs moun-. 
tains of the Vicentine and Veroneſe n = 
alſo. a primeval; baſis. Ferber Italy, 44 f 


Stiria and Carinthia a micaceous — „ 
Ibid. 45. or granite, or ſtelſtein. 1 Phy; - 


Arbeit. 106. or in Bohemia on ſandſtong. 


Reuſs Bohemia, XXX}. and alſo. in the Hartz; 7 


Laſius, 221. in St. Domingo on granite. 31 
Roz. 174. in Auſtria, and Stiria on horn- 


ſlate, argillite, ſtelſtein, or granite, per 
Stoulz 1 Phy. Arb, 83. thoſe of Auvergne 


on ęranite. 32 Roz. 186. and 39 Roz. 189, | fy 


in Hainault on a 


lite, 25 Raoz. 85, at 


wu Burgundy on granite. 2 Mem, Di- 0 


Jon, 1383, 141. 182, On che gther hand, 


this ſtons is covered, ſometimes by 1 ſandſtone 85 


a8 on 1 N ö of Jura. 1 Sauſſ. 
* 5 281. 
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68 = W.. Jo #799, 32. ad nth | 


Jour. 1793, 199-2 by a — alcareous bree- - 


3 16% In Sateny « bed of 
upwards of one hundred feet thick iy- 
py covered with clay and ferruginous 
fand, to the depri of ſity or ehen feet. 
Charp: Saxony, 6. Calcareous ſtrata often = 
cover, indiſeriminately, both primeval and 
Lecondaty mountains, as in the foreſt — 
| gia. 2 Berg. Jour. 1790; 3rs. 
len ee * marlite => dees 


In the Hants * ee bete ane 
Ho and argilſite. 1 Berg. Jour. 1793, 207. 
In the mountain of Voirons it is incloſed 

m calcareos grit 1 Saif. 217 and 248. 
In Bavaria it alternates with argillite and 
marſite. Flur?, 44. The ſuperior! ſtrata of 
hmeſtone are commonly the /ofteft, the in- 
ſerior are harder and denſer; the Joweft are 

generally thin. 1 Soukivie. 178. Some 
ry ae GI Co ans but 
then a e EE ws takes, 

b / 

e e e ub pit 
in various — and then * poly- 


4 


(ws) „ 
ee pillars,” quadrangular, pentangular, 
Cc. like bafalts, as at Ruoms and Biden in 
the Vrarois. 1 Soulavie, 14. 200. In 
Saxony à ruſty. limeſtone is found reſem ?. 
bling! a ſandy indurated clay, this breaks 
into priſms; it is KT — 1 
Charp. A MY 
WR * Europe,” Ae Þ feldomi matallis LE 
ace e be en e 1 
are galena, the ſparry iron ore, ſulphur py- : 
tes, and copper pyritas. den _ 9-46 : 
* F ae Pan 
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9 lte e ee ; 
tit commonly contains no petrifactions, | | 
Voight Prack, 105. yet that of Kinneculla = 
Contains many, per Hermelin Schwed. Ab- 
bluandl. 1767, 28. but, as he alſo ſays, the 
| tone, it is probable it is in that the petri · 
factions are found; much may alſo depend 
on the degree in which the unctuous mat- 
ter exiſts in them; Flurl Orogr. Briefe 76. | 
WN petrifaction to be found i ak: 
1, | | os 893 


9. 


Wee Fortets, 78. but e of fi, or 
H of ſhells, inſects, or leaves, are often fund 
vn this ſtone. 2 Lenz. 381. it ſometimes 
Contains flints. Laſius, 130! and Blumenb:- 
= n Mag. V. B. 1 St. p. 19. men 
. tions a brown ſwineſtone in which belem- 
„.. contained. Blumenb. W 
SGSeſch. 601, and Flurl Bavaria, 78. It 
' ._ eommonlytrepoſes; on marlite. Lenz. . 
ſometimes on compact limeſtone. 1 Berg. 
„ 1789, 167. J ſtrongly ſuſpect that 
EE. . ſwineſtone is in ſame/caſes a primeval lime- 
ſtone, penetrated with petrol. Mr. Wil + 
| liams thinks petrol is found in all limeſtone, 
in greater or leſſer quantities; in Scotland 
5 he ſometimes found it of the conſiſtence of 
f e an ointment, in tlie cavities bf eee, x 
| 1 Wms. e ee e rs 
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"Often contains impreſſions of leaves, = 


e wood. 1 Helvet. Mag. 9. * 


Siberia it ſometimes covers granite, and 


Contains petrifactions. Renov. 27. theſe | 


are evidently of diluvial origin; thoſe found 


in high ſummits in Peru, are probably con- 


tained in this ſpecies of ſtone, and of ba, 


ſame origin. 


© Marlites, and calcarems cn Sande, 


* 


„Eten rite vida i im- 
2 of fiſh, generally of carps; oſten 


of marine plants; often alſo native copper, 
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or copper pyrites, or vitreous copper ore; it 


frequently reſts on ſemiprotolite. 1 Berg. 


Jour: 1789, 214. Calcareous ſandſtone 
frequently forms whole mountains, as thoſe 


of Voirons and Boiſſy in Savoy. 1 Sauſſ. 


215. 247. Common marlites often alter- 
nate with clay. Voight Fulda, 15. they 


ſometimes contain gypſum, ſpar, mica, - 
7 nn: e ſhells, or petrifactions, 


ammonites, 


. 


* 
* 


0 


( | 
ammonites, pectinites, tubulites, and im- 
preſſions of leaves of oak. 2 Lenz. 382. 
flints are alſo found in marl. I Gerh. - 
Geſch. 1 24. In Swiſſerland cal careous 
- andſtones, 3s in J orat, repoſe on ſemipri- 
migenous breccia. - - 4 Helv. Mag. 118. 
Struvius obſerved, near Cully, a calcarequs * 
farcilite. 2 Berg. Jour. 1791, 242. Char- 
. obſerved near Prieſnitz, in Saxony, 
a ſort of marlite that reſembles. granite. 
Bar. 61. it is alfo found of all colours, - 
and beautifully variegated, and regularly 
ſtratified, in Scotland. 2 Wms. 35. 

In Bavaria, marlites, or indurated marl, 
alternate with ſandſtone. Flurl Bavaria, 
5885. and ſometimes with ſand. 3 Nev. 
Nord. Beytr: 28. Hills of ſemilapidified 
mazl frequently occur in Carinthia, Car- 
niola, and in the Tridentine, and Venetian 
territory. 3 Nev. Nord. Beytr. 28. It has 
alſo been found en Hrata of limeſtone 
Whol lf e An; : A 
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Obel FOR to reſult 4 the precipi- 
tation of calearecus matter, impregnated 


3 


37 

| wht as ach fixed air as was neceſſary to 
precipitate it, and no more; the water that 
| Held it in ſolution ſeems alſo to have been 
charged with a ſmall proportion of argil, 
and a far larger of ſilex in its ultimate ſtate 
of diviſion; hence tlie calcareous matter 
was not cryſtallized, and its mterpoſition in 

a large proportion prevented the filex alſo 
from cryſtallizing. From ſucceſſive Preci- 
. pitations beds of chalk, moſtly in a hori- 
zontal . poſition, have refulted ; but by the 
ſucceſſive infiltration of water, the filiceous 


particles were gradually reunited, and form- 


ed with the addition of a ft of the calcare- 
ous and argillaceous genus, 'thoſe irregularly | 
ſhaped coneretions, known by the name of 
inte, which are found diſperſed in regular 
ſtrata through the chalk. 1. Berg. Jour. 


|. 1791, 317. 2 Bergb. 384. Their regular 


ſtratifications proceeds from the uniform 


denſity of each ſtratum of chalk, through 
which they were infiltrated: it muſt not be 


imagined that thoſe ſound on the ſurface of 
chalk were always on the ſurface, as the 
| Primitive ſurface was long blown or waſhed 
off; hence petrified ſhells are oſten ſound in 
chalk, aye even converted into calcedony. | 


C „„ Laſius, 


* 


(48) 


Laſius, 106. aud vice verſa, FT e 
5 percolation calcareous ſpar is found eryſtal-" 
lized in the ſame grottos or | hollows; in 
555 which rock cryſtal is found, under AY 
5 maſſes of granite. 2 Sauff. 131. Flints them- 
ſelves often. contain petrifactions: Ferber 
| ; Mtaly, 383. e e 8 rd and 
* 8. :2009, &c 1 5 
The eee . in 8 are 
e pectinites, Cin ten, mytilites, 
Corallites, &c. 2 Lenz. 396, but metallic 
ſubſtances are never found in it. Werner 
K. Claſhf. 19, Berg. Kal. 232. yet in 
5 BF rance martial pyrites are faid to be found 
in it, 30 N 358. „„ 
15 „ e 
Oban. . 5 2 
3 denne. but more 1 hills, 
3 | enlyof ere, occur in different parts of 
France, Italy, Spain, Poland, &c. many 
alſo exiſt in Aſia, in which it is commonly. 
ſtratified and horizontal, but ſome are maſ- 
five. Ferber 4 N. Act. Petropol. 289. 
Mountains of it occur alſo in the N. Archi- 
7 between Aſia and America, per 


e 18 Roz. 4 and to the eaſy ſolu- 
: my | 


( -239 FE 
TOY of ſubſtances of this ſort, the al. 1 
parition of the intervening continent may 
in great meaſure; be owing. Quartz, cal- 
cedony, agates, hyacinths, hornſtone, ſpar, 
and boracite, have been found in the gyp- 
ſum; alſo green and grey copper ore, and 
galena. 2 Lenz. 398. 27 Roz. 70. and fal 
gem. and ſulphur in the Ourals. 1 Herm. 
14. Petrifactions ſeldom, but impreffions 
of leaves and fiſh, have occurred in 1 Berg. 
Erde. 263. 2 Lenz. 398. Voight Prack 
98 59. Tovnſend found ſome in that of 
Spain. Vol. I. p. 144. and ſome alſo occurs 
in the vicinity of the White ſea, in hills of 
gypſum. 1 Nev... Nord. Beytr. 144. The 71 
mountains frequently contain caverns. La- 
vs, 204. it commonly. alternates with 
marl, or marlite, ſometimes with ſandſtone, 
and, rarely, with limeſtone. Berg. Kalend. 
235. Flurl found it between, ſtrata of com- 
pact limeſtone, without any trace of marl. 
_ Bavaria, 79. its different families alſo alter- 


\ 


nate with each other; ſometimes it only 


forms veins in calcareous , mountains. 
Bowles, 374. ſomerimes it is found on the 
Jummit of a calcareous mountain. Bowles, 
131. Where it forms hills or mountains, 
| | the 


1 SED ( 240. * : 
the Apart ſtrata are always impure, being | 
fouled by argil, or marl, the eee 
being alvrays argillaceous or marly. 
Swiſſerland Sauſſure notices a ee 
formed of an aggregate of gypſum, ſand, 
and argil. 2 Sauſſ. 528. In Auſtria rocks of 


8 of a white, grey, greeniſh-or rud - 
. diſh colour, occur. 1 Phy. Arbeit. 85. It 


| "often repoſer on ſandſtone. Voight Prack. 5 


107. ſometimes on ſecondary limeſtone. 


. Mem. Par. 1763, 30, in Byo. ſometimes on 


watlite 6 Sau. 37. In the Hartz It is 
covere by ſecondary limeſtone. Laſius, 
2 33 and ſo almoſt conſtantiy in Saxony. 
. 350. At Aix, near Avignon, it is 
immediately covered by bituminous mar- 
Atte, and with piſeine remains, but does not 

4 ternate with it. 6 Sauff. 41. That it "is 
of modern formation admits of no doubt, 
after the curious obſervations of We erner in 
his letter to Leſke. 2 Biblioth. du Nord. 
73 and 82. yet Sauſfure found it in a ſhiſ- 
toſe form mixed with mica near St. G- 
thard. Fung 178. 8 3 | 
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Under this head I comprehend not oy 
ſtones, &c. of the argillaceous genus, but 
alſo ſuch ſandſtones, porphyries, breccius, 
1 W oement. 


2885 „111901. 1 "6s SRD uk O. 2 otter cis 


14 l tl fe +$J 4+ EIN. 41 81 „ i 4 
a 
181 
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1 can © har no. doubt. but argillite is. 
frequently of. ſecondary origin; Ferber ac- 
knowledges it to be partly primeval, and 


partly ſecondary, 4 N. As. Petropol. 289. 
Gruner . found ammonites in the 3 
near Meyringen 1 in Swiſſerland. 3 Helv. 
g. 1 91. in a. ſpecimen , from Heſſia, 


7 


mytlites occur; ſee Leſke, G. 339. Voight | 


found a limeſtone with petrifactions, be⸗ | 


cen ſtrata” of argilli ite. 1. Mineral. Ab- 
vad. 86, 87, 88. it often” contains piſ= 


| Eine remains erte its laminæ, . 
105.1 5: Sauffure found argillitic ſtrata inter- | 
mixed with black marble.” 1 Sauſſ. 40 


In the Hartz impreſſions of reeds, ruſhes, 
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and W are bund on it lit it 

 " adjoins to rubble fue. Laſius, 103. 105. 
Sometimes it hardens and grows more ſili- 
ceous from the bottom upwards. Laſius, 
105. Sometimes it is harder at greater than 
-  teſſer depths. demi; 102. In the Hartz it 
allirnater with, and ſometinies is intimately 
mixed with, rubble ſtonc. Laſius, 138. It | 


alſo paſſes into ſandſtone. Tdem, 105. At EN 


EKinneculla it alternates with aluminous 
"tute and marlite, 29 ee, Ahead. 26. 


3 2 $a? 11 | 145015 00 Ser 998 * * 191 ir 
-Indurated Clay. 
= OM " Pefinites,. r 
$8 Kc. haye been found i in it, alſo fr . 
Opli, quartz, fulphur pyrites, wart 
re, common falt, vit triol, ane alu 
95 Lenz. 40 403. It often alternates. With 
\ Umneſtone, gypſeous, and ſandſtone ftrata. 
Lenz. Ibid. In Saxony. it has, been found 
Alternating with thin beds of argillaceous 
iron ore, filled, with thells, Charp. 8. 41. 
not the firiped Jelper I Berg. Jour, 1791, 
p. 97. in Siberia, in which petrifaQions | 
Ko . rather an e or en | 
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Inger of reeds or fern, Grnctigacs . 


of muſculites, mytilites, &c. are found on it. 


2 Lenz. 378. Alternates with coal and ſand - 
ſtone. Voight Prack. Paſles- into argillite, | 
marl, Aanſtone, and rubble lone. 2 Lenz. a 


* * 


_. 7 | 8 7 N | "4 os 
e Shale 7 — 5. 


a Thisk is generally found in ratified moun- 
tains that contain argillaceous iron ſtone. 


It forms. thick ſtrata which alternate with 


that ore, and with ſhale, -marlite,” or cala- - 


mine, and many petrifactions. 1 Emmerl. 


20. and Werner's Letter to baden in 2 


Eb du ors 81. 


nau Lithomarga. | ; 


it ſometimes bears the imprefſiops of 


ribs? and is found ſtratified in coal 1 


f Emmer. „„ 6. 


9 paſſes into indurated clay, or - moun- 
| tain 1 00 or ſteatites. Emmer. Ibid. 
Wo KIDS, Rubble 


e , re 0 — — — 
- - =- 
* 7 LY = 


4 


* 
fa 9 q 
„ I's RG -; * TH 
g - #% 4 l 5 ” 3 
* » 4 
pa * * * 
4 
7 — 
* * 
* i 
* ” 


— 
* — - on 
> * 
. 4 q . 
. , * T ; 4 
— 1 - 4 = * 
1 , * a £5 I * N * 
* ; * 5 * — * e 25 CY 
: * 0 9 2 » ; TC * 
5 N * 
8 — . * 1 
4 4 % 6 * 
, . : p j 5 * 
- 4 * 4 "+ N * W 
* 1 * * > © 
s : » - k 
. * 4 7 j 4 * L 


Rib ble Stone, or Slate. 


 PatritaBions, as hyſteriolites, =" MY 
be are found in it, or impreſſions of cool 
or ruſhes, and madrepores, at the depth 
1200. feet. Laſius, 206. Leſke, G. * 


Wern. K. Claffif. 18. It ſometimes covers 
conchiferous limeſtone. 1 Berg. Jour. 1793. 


199. It is frequently metalliferous; the 


; ſubſtances of that ſort it bears are galena, 
copper, and ſulphur pyrites, biſmuth and 


cobalt. 2 Lenz. 391. It alternates with, 


and frequently paſſes into, argillite and 


ſandſtone. 2 Lenz, Ibid. A filiceous ſand- 


ſtone mixed with, argillite at Bornholm, is 
called a rubble ſtone, 5 Berl. Beob. 94. hi. 
\ therto 1 it occurs ee the Hartz. 


* 


ne or ferrugitow Sore 


.. Sandſtone, with. an. argillaceous. or ferru- 


bias cement, frequently forms whole yr 
tiſied mountains in Saxony and Bohemia. 
 Charpent. 41, &c. the ftrata are often of 
conſiderable a and horizontal ; the 


| _— 


Ft 


1 


. by * 


„ 


the interior of each ſtratum the hardeſt. 
Ibid. 44. The loweſt. parts contain, petri- 
factions. Ibid: The cement is argillo-ferru- 


ks 5 lowermoſt often the lookeft} | 


ginous. In Normandy the ferruginous 


ſandſtone, called rotſfier, conſiſts of calea - 


reous gravel in a ferruginous cement; it 
contains oſtracites, Mem. Par. 1763, 404, 
in 8vo. 81, in 4to. but more commonly the 
granular part is of the Ae Wo 


Werner, 17. 33 
The LGB: Found in fan are 


Hort! commonly orthoceratites, chamites, : 
tellinites, oſtracites, &c. and often the im- 


preſſions of leaves and fiſn. Charp. 44, 45. 


47. 2 Lenz. 389. hence it cannot be a dif- 


integrated granite, as ſome have imagined. 


It ſometimes contains ſhells converted into 


: calcedony. Laſius, 225. 3 de Luc, 15. It 
is ſeldom metalliferous, Werner, 18. yet 


the vitreous copper ore, malachite, cinnabar, 
ſulphur pyrites, iron ſtone, ſometimes o 


cur in it. 2 Lenz. 389. Laſius, 146. But | 


query, if in the ſecondary?” In Saxony its 


loweſt ſtrata repoſe on granite, or arpillite. 
Charp. 45. in Bohemia chiefly on granite. 
Neu Bohemia, 100. 103. 1 10, &c: yet I 


9 


Harada : 43 | * 


EG = 77> 

e TY 4\-think! the + 
ſandſtone, /mentivned by Reuſs, primeval; 

In Swiflerland it ſometimes leans or teſts” 

en ſecondary limeſtone, as at Mount Emen- 

- thel; 4 Helv. Mag. 118. or repbſes on it. 

2 Mem. Lauſ. Part II. 15. 5 Sauſſ. 2833 
In the territory of Hmenau, Voight found 

-  _ it cepofing on ſecondary limeſtone: Voight; 
8 It paſſes into argillite, rubble ſtone, 

dcr Wacken. 2 Lenz. 389. Laſius, 145, 
1346. 151. It alternates with ungaitite | 
| (Nagel Sehe) in Swrifſerland 1 Berg. Jour. 

98 1790, 174. and in Bavaria. Flurl, 88. In 
dtzthe Hartz it ſorms the higheſt ſtratum of 
mamoſt of the mountains, Laſius, 148. co- 
. vering argilfite. Id. 1 50. yet this ſtratum 
„ contains no petrifactions, though 'the lower 
!!! -; but this is mere chance. Mem. 

1 Par. 1747, 1059, in Bro. Ibid. Sometimes 

it covers fwineſtone, Id. 225. 
1 When ſomewhat withered, be Gigs 
RY nous part often fails, then it appears porous; 5 
vet theſe. pores often contain iron in an 
Schry form, which ey" incheates 
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„In Bohemie ſhüſtoſh porphyry bens to 


be ſometimes a ſecandary rack, for impreſ, 
ſions af leaves have been detected betwiat 


its lamin®, Reuſs Mittel Gebirg 191, 102. 
In the Herta porphyry alternates with a red 


ergillite, which is ſecondary ;. for a petri 
nautilite was found in it. Lafius, 164, 110 
In Saxony it ſometimes. covers. a. ſecondary 
limeſtone; and therefore muſt be ſecondary, 
Charp. 49. who remiarks that it . 
nen eee een 
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5 N "The conſtitution of this "2 has been 
| already, ſufficiently. diſcuſſed in the firſt 


chapter - ; We haye, there ſhewn, alſo, that : 


in ſome places it is of primeval origin; but 
now it will be made to appear that it is of- 
ten, alſo, of ſecondary origin, as it will be 


ſhewn to repaſe on ſtones e of that 


origin. 5 * 
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= . 4 2s 1 55 ; 
he mountain of Kinneculla, in West 
G is ſtratified: its higheſt ſtratum 


is trap; the next to that 1s arpillite;-and- 5 


do this reddiſh brown compact limeſtone: 
eh —— 5 NO Noe eee 


5 ute. Swed./Abhaiid. 156), 28G. — 
ſactions are alſo" found in the compact 
limeſtone, Id and -g Bergm. 1 24. Hence, 
as this trap is incumbent on ſecondary 


ſtones, it muſt alſo bei itſelf ſecondary; and 
"WOW OED Faujas, approving of Bergman's reaſons, al- 5 
: ROE bs Jows'this trap not to be of volcanic origin; 55 | 


fee his tract on traps, p. 12. and yet it is 


7 like baſalts, which on that account 
has been thought volcanic. Some Swediſn 


8 mineralogiſts imagined the trap was: only 
ixugled, but not wnderlayed, by the other 


„ apparentli) inferior to it, but both 
e Bergman and Hermelin hate proved the "IDE 
> Contrary, —To6 demonſtrate the falſehood of 


© this opinion more fully,” we have only to 
_ obſerve, that at Pohlberg, 1 in Saxony, where 


baſaltic pillars repoſe” on gneifs, a gallery by 


9 8 1 has been * into the * pa the 


5 linzefions, in which perſon ar found: * 


1 
* 


5 + 249 73 


baſalt;-withelat meeting it, ſo that e 
it had not pierced up through the gneiſs, 
but was barely laid over it, per Charpent. 
223. 4 Helv. Mag. 546 1 Berg. Jour. | 
1789, 288. Werner obſerved the ſame at 
Anaberg in Saxony, Where the baſalt re- 
poſed on clay, into which a gallery was 
worked without meeting the baſalt; though 
under it. 2 Berg. Jour. 1788, 881. and 
Faujas in the. ., neat Mezinc, where 
the pillars repoſe eb Rs * 
les Volc. Eteints, 338. 1 
In Heſſia the baſaltic m ce 
called Noll, repoſes on blue compact lime- 
ſtone, which contains petrifactions, as Mr. tl 
Rieſs, who lately deſeribed it, obſerves. 1 
Berg. Jour. 1792, 373. But the moſt con- 
ſiderable baſaltic mountain in Heſſia, 1s. 
that called Meiſſener; it is above 1200 beet 5 
high, the ſimimit | is formed of baſalt, but 
the inferior ſtrata are coal, and bituminous 
and carbonated wood. 1 Berg. Jour. 1789, 
274. 1 Berg. Jour. 1792, 378. This trap or 1 
baſalt muſt then be ſecondar ))) 
In Bohemia the baſalt of Luſchita reſts | 
2 on compact limeſtone, partly on ar- 
eee nn Reuſs M. Gebirg. 72,73. : 
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en eee ee en the clay ine 
and, and this en gneiſa 2 


b Jour- 1788. A TIL E. r 1 8 


In the environs of Sortino, in os - 


ded in pay 4a —— 
thought it a rio ern not — 
fram whence it iſſued. 25 Roz. 192. B 
ſaltic pillars are ſometimes of an extmordi- 
nary length, thoſe of Stolpe, in Saxony, ex- 
_ceed. zoo feet without any articulation oy 
diviſion, Charp. 37. and i In the Iſle of Fe- 
roc, 120 feet long,” and 6 feet in diameter. 
Nose Samlung. 1 38. Baſaltic pillars are 
- ſometimes; dilated! in the middle, and 1 in- 
cut vated; this dilatation and curvature Sou - 
avie diſcovered to proceed from a nucleus 
ofa foreign ſtone in the. part dilated ; yet 
 frequently+this nucleus was found only in 
one pillar; but the Bending of that pillar 
a by ats preſſure, the next pillar to 
bend alſo, as did this the next, and thus the 
aan. them was incurvated. This 
obſervation evidently proves that all the 
. . originally in a ſoft ſtate, and 


found trap covering a limeſtane 


| * 26 ) = 
benen Basses rale ir if were 
originally as diſtant: from each other as at 


preſent (in the mountain of Antraigues, 
whire ho mage this obſervation), they could 


quently, chat theſe pillars did not affume | 
the columnar form by cryſtallization, but 
by diſruption, as I have elſewhere. ſheryn. 
It alſo deſerves to be remarked, that the gra- 


not preſ one on the other, and, oon ẽe; 


nitic nucleus did not appear in the leaſt 


altered; a ſign, ſurely, that it had experi- 
enced no heat, and, conſequently, that the 
ſoftneſs of the baſalt did not proceed from 
ats having been in a ſtate of fuſion. 2 Sou- > 
lavie, 76 and 51. | v1.44 
RE: 7" mountain of Bohemia, WS have : 
been found ſtanding on clay, which formed 
Jof the whole mountain; and, therefore, 
| cout not have ariſen from the decompoli- 
tion of the baſalts, as ſome have imagined 
clay to do in a ſimilar caſe. Reuſs Bohemia, 


17 Impreſſions of leaves or ſhells have 


ſometimes been found on it. Lenz. 374. 
or on the marl contained in- its cavities. 1 
Chy. Ann. 1792, 70. and Bruckenman 
found muſcle thells, and ammonites, and 
corallites, in baſalt of the pretended extinct 
volcanoes of France. I nd Ann. 1794, 
. 103. 


| cher on: Was Moe nee vr mf 
' - the ſtratum was inclined: 2 Williams, 38. 
0 n the wWeſtern dechivity of Snowden; ba- 
„ 725 rj reſt en h6rnſtone. Akin 
c 8 en 2 727751 Ratet 2 . N 5 KLE N 
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to be ſometimes of ſecondary formation, for 
Baron Aſh has preſented to the muſeum -" 
- Gattingen a number of ſhells, moſtly telli- 
nites, filled with ſtriated ſhining horn- 
0 5 ; x found in the Crimea. Blumenb. 

Handb. Natur. Gelch. 5797 in note. 3 
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alla, aud eee Breecias, and 
5 3 een argillite, wal bit: and 
ee: ſtuck: in an argillaceous cement, 
forming a rubhle ſtone breccia in the Hartz; 

its e gravity: 2,579. Laſius, 143, 144. 


LO a e chat abb faely Aiſcorered, and thowed * 


Bo rac; wells in the baſaks of Ballycaſile, NETS, Z 
. RING PK i ; 


F Furciliter. N 
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The hill of Morsfeld, in the Palatinate, 


in which mercurial ores are found, is com- 
poſed of vaſt layers of argillaceous breccia, 


betwixt which thin ſtrata of argillite are 
intercepted, per Laſius, 1 Berg. Jour. 1791, 
308; on theſe impreſſions of fiſh are diſ- 
cerned. Ibid. 309. Whole mountains of cal- 


careous breccias are met with at the foot of - 


the Suabian Alps, i in Swiſſerland (che Nagel 
. Fluhe), and Italy (Marmo Brecciato). 2 Wi- 
denman, 1036. A calcareous farcilite, there 
called amen{a, is found in France, extending 
fix miles from Montmoirac to Rouſſon; it 


conſiſts of heaps of calcarcous rounded peb- | 
bles agglutinated by a calcareous cement, 171 


and intermixed with ſhells; it does not form 
ſtrata, but rather immenſe heaps; the upper 
| pebbles | are not + perfedly cemented as 
the lower. Mem. Par. 1746, p. 723. Ec. 


Another of the ſame kind 1 in Carniola. 2 2 


FO: Arbeit. 8. (See p. 97. 


Alſo the mountain of e is 3 


of tumblers of limeſtone and hornſtone and 


A red argillaceous ſtone cemented by a cal- 
. careous cement. gar 188, and Mon- 
ſerrat. (See WF 2 08 
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SI REAR 1 — FF i RET INC wo 
VOY ing to Baron Born, petrifaQions 
E - T ks been found in a white horuſtone near 
chotka, in Hungary. Letter 21, p 402. 
1 In the peak of Derbyſture it is fig to be 
3 i found i in ſtrata twelve feet thick, even not 
_ always ſtratiſied. and alſo in limeſtone. | 
LD” 6 Phil. Tranf. Abr. Part II. 192. Petrifac- 
1 0 tions are found i in it, Whitehurſt, 2 233 234. | 
Hills, conſiſting of hornſtone, penetrated 
with calcareous. particles, and paſſing into 
Sik, have. been obſerved in Auſtria. 1 
Phy. Arbeit. go, 81. Another quarry of this 
— with petrifactions, exiſts in the Dut- 
of Luxemburg, deſcribed. by Noſe, 1 
uh Ann. 1 789, 425. That alio which is 0 
ftequently interce pted betwixt beds of com- 
pat limeſtone, muſt be ſecondary ; ſee 6 
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TY are . bid to have Yell tes 

& i in red Jaſper, in Hungary. 2 Lempe. - - 
4 Mag. 76. Alſo in the red Jaſper of Breſcia, 
Ferber Ttaly 33. This Bergman alſo men- 
tions in his Phyſ. Geo. 304, but juſtly queſ⸗ 
tons it. Laſius, p. 207, tells us he found a 
nautilus petrified in red jaſper, near Elbin- 
gerode. Striped jaſper with petrifactions, 
is ſaid alſo to be found in Siberia. 1 Bergm. 
Jour, 1791, 97. Herman doubts it; 1 
ſuſpect that in all the ſuppoſed inſtances of. 
ſecondary jalper, the word jaſper has not 


been taken 1 in the ſtricteſt ſenſe. Ih | 
05 75 0 it 12 85 Hy 3. wy | Ra 


A fort of en mad of iron 5 oi 
| agglutinated by a ſiliceous cement has 
been taken out of the Danube, and ano- 
ther out of a canal in Hungary. 1 Phyſ. . 
Arbeit. 79. In Siberia whole mountains 
of ſiliceous farcilites are found conſiſting of 
"_— * of * calcedony, and 


tac, 5 carnelian, 


, 


hes < 356 EM 
 carnelian; ſtuck in a ſiliceous cement. 4 . 
Bergm. Jour. 1791, 81. Some alſo of 
ſiliceous breccias.: Ibid, and in the ſequel. 
I mention theſe here, as it may be doubted 
Whether they are primeval or not. Farcilitic 
mountains are alſo common in the north 
_of Scotland, and the Oe gs 
2 . vy "HANES BY 
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1 the el of Donich ate ln 
in the iſle of Arbe, on the coaſt of Dal- . 
matia, Abbe Fortis found oſtracites in a 
iliceous ſandſtone.” Dalmatia 355. See alſo 
in Lefke, G. 793, &c, ſeveral petrifac- 
tions in this ſort of ſandſtone: © The hill of 
Platenberg conſiſts of ſandſtone with a cal- 
© cedonic cement; it contains ſhells convert- | 
ed, by expulſion of the calcareous matter, 3 of 
ing caltedony. . Laſius, . 28 5. 
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Theſe ſtones 1 call by this name, as Tous 
partly of primeval, and partly of ſubſequent, 
3 . — IE ne. 
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ments, or of ſand of W origin, com- 
pacted and cemented by an argillaceous. or 

Calcareous, or ſiliceous cement of poſterior 

origin; hence they generally form the low- 

eſt ſtratum that ſeparates primeval rocks 
and ſecondary ſtrata. - From their compoſi- 
tion they come under the denomination 
- either of farcilites, breccias, or ſandſtones. In 


| ſome places this ſand has been accumulated E 


5 into vaſt he aps ſo. as to form mountains | 
6 or 500 fect high, and then compacted + 
by an adventitious cement. Of this ſort 
are the mountains of Hertzberg, and Kaul- 
berg near Ilefeld, in which the ſand is ce- 

mented by a ferruginous cement, and con- 
tains fragments of porphyry, and alſo veins 
of iron ſtone, and manganeſe, arid ſtrata of . 
Coal, with impreſſions of reeds, ruſhes, and 
other plants, Lafius 249, and 260. The 
red colour. is evidently from 1 iron. 
e ſemiprotolite of Wartburg De 
Eiſenach, contains . rounded lumps of gra- 
nite and ſhiſtoſe mica : ſubſtances found in 
the neighbouring mountains. The ſemipro- TEL 
 tolite of Goldlauter conſiſts entirely of por- 
phyry, as do the primeval mountains. of 
that diſtrict. That of e en. in 
7 | Mm "ES? 
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the nei ighbouring mountains of the Hartz. 


| Petrified wood | is found in this laſt. Voight's | 
| Letters, 19, 20. According to Voight, the 
ſemiprotolite found under coal has a ſilice- 
ou cement, and contains few primitive 
ſtones, | Letrres fur bes Montagnes, '$1. 
Sauſſure made the ſame obſervation , on 
' thoſe which he found on the deſcent of 
Trient, which interceded between the pri- 
mary and ſecondary mountains. 2 Sauſſ. 
8 699. He even remarked long before, 
that prime val and ſecondary rocks were al- 
moſt always ſeparated by a ſandſtone or far- 
_ Ellite, 1 Sauſſ. & 594. Where the ſecond- + 
ary ſtrata are calcarcous, the ſemiprotalite 
has a calcareous cement, Sce Lehm. 168. 
Semiprotolite 1 is always red, by reaſon of 
the ferruginous particles by whiell it is ce- 


mented; its diffuſion or expanſion is un- 


equal, being frequently horizontal or even, 
but ſometimes depreſſed, and in other in- 
ſtances much elevated. Moſt of the ſuper- . 
impoſed ſtrata partake of this inequality, 
and are its natural conſequences. Hence 
dhe protuberances and de; preſſions, other- . 
8 1 it Et in them. Charp. | 
| I” 
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Salo, 371. It reſts on _ Thi, 7 
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£5. polygenous ſecondary mountains, I ſhall 


exhibit an enumeration. of the ſtrata diſ- 3 


covered in ſome of them in various parts of 
Europe, with ſome, though not an accurate 
deſignation of their We as abſolute 


R is not here eee 


n 


-Of the ſtrata from Ilefeld to „ 
round the Hartz. Lehman, e Laſrus, 


Ws ne Gerhard, 109. 


| Empmeratio 78 St Irata. 907 


1 Vegetable . 
5 e E. 
| 3 Gypſum .. from 4t0 ; 
f 4 An arenaceous com pound . n 
_ clay, chalk, and ſand, from 12 to 20 
— Aſh grey compact limeſtone .. . 2 
6 Argilliferous liefen. 4 | 


7 Induraed chy ——— ws os OOTY 4 1 Th 4 


. & Calciferous clay ä —*ͤ ** 3 
2 Calciferous clay flate........... _ BSE. 
10 Black lightly cupriferous . 
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23 Liver- coloured ditto — * 8 | 
 24-Bluiſh black ditto. . 5 
235 Clay fate . „ 44% 
26 Coal Feen ee 55 


40 N. On. . IS 
13 Rich bituminous marlite . 2 
1 Bituminiferous and 8 3 
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155 Calkiferous and argillferous „ 
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15 Blue fp eos 2 8 


Ned friable ferruginous ſandſtone e es 
mixed with clay and miaaa.̃. 
e „„ 
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19 Red ſiliceous and W 
| TONE TESTES 16 41 WEL ; og 


e 1. 
K Dito b e e 6 | 
24 Browniſh, red ſlaty Wacken. 


* 1 


225 Clay flate, with — "on . 

es zd r dss 4 
28 Black day trap +, . +> . . 
29 Red ſemiprotolite eee r 
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iis after No. 18. are exceptions to a ge- 
neral rule, namely, that ſemiprotolite 
mould be the laſt ſtratum; but he fays, 
that in this caſe be found ſtrata under it; 
1 ; | Io EIB 5 believe, 


Note 1. According to Leni "the. 
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I believe, r int it is not an excep- 
tion, but that the ſucceeding ſtrata Were 
indeed lower, but not exactly under the 
c8th, for it is not by boring, but by level⸗ a 
ng the external extremities of the ſtrata . 
dat he judged of their . | * 
5 Lehm. 169. i 1 4 
Note 2. The 8 W ge- | 
quently corrected from Laſius, and . the 
ſpecimens Laſius referred to, and ſome- 125 | N 
| ES Gerhard. - V 
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1 . ˙ BET 130 
2 Slate clay 1988 nodes cnn ns LIED g 
3 Conchiferqus lamellar limeſtone, the lami - 1 
94 ne intercepting thin ſtrata of ſhale .. 50 % 
4 Amygdaloid (toadſton e)) 1 | 
5 Compact limeſtone, like No. 33 4 Ws +8 
„ AG ooe oo bed þ2ews i Es 
7 Lamellar limeſtone, like No. 3 . $0 oe ods OO 
C ũ ⁵r Ar Ie ta \ 
9 e. ee OE” 


& on 
” wE & 


Note: $ 7 Ti the Mdetüng No. 3, ores. "bf 
zinc, pyrites, compact baroſelenite, fluors, | 


and . are found. W 
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2, 4 262 . 


The Ats of e are b. 

ers more ſolid as they lie deeper. 

3. The ſtrata of limeſtone and — 
daloid are ſeparated by ſtrata of light blur 
cer wit a tinge of green (probably wack- 
en) of from 1 to 6 feet thick. Thete: con- 
tain nodules of ſpar and pyrites, and SY 
remarked that from them the hot OP 
barks "i TOM are: alſo Many: eike, 
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Order f Gs Grate « near Bulli fon 

N d truuius, 8 
2 Mem. Lal ry and nene Jour. 7797, 246. 
1 Mould 9 8 9 Grey rock (a mixture of 
2 Puddingſtone e clay, and od.) 
3 885 „„ 
4 Sandſtone © 10 A alata and bans. 
5 Indurated ma! whatinduratedclay,which 
6 Limeſtone + be calls Pierre de cn 
C 11 Granite MES Gre re 
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ol wlcanic ountains are "generally. of a 
conic form yet all conic mountains muſt 


not therefore be deenied yolcanic; for even 


granitic mountains (as Achterman in the 


Ds Lafſus 17, to ay nothing o 0 79 | 


ritic mountains, often preſent that ſhape. 


The internal primordial ſtructure of vol-- 5 


canic mountains is much more difficultly 


5 7 > 


* 


CRE than that of any other ſpecies 


of mountains. Theſe laſt, with few ex- 
cepti ons, have remained materially unalter- 


ed for ſeveral, centuries; the former, at 


leaſt ſuch of 1 —— as are beſt known to us, 


have been convulſed, and eviſcerated ſeveral 


times, even in the ſame century. Thus | 


their ancient component ſtony maſſes 


lie buried under their modern adventitious 


ejections, Neptunian mountains have been 


Perforated to great depths for the purpoſe i 
of extracting metallic ores, and their vane 
tents ſtrictly examined by perſons accurately 


| ſkilled in mineralogy ; but as lavas. contain 
no metallic veins, and as even ſome dan- 
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ger ies been - in excavating, 
them to | great Wi 1088 have tt] 


£4 plas not only deſtiet i —— 

mineralogical knowledge, bnt Who Na 

4 pen -cither_theiy 

| their contempt. of it. One of them | 

pee tells us, that, © Nomenclators * oh 

I 6 for a long time retarded the progreſs of : 8 

Font natural geography.” . The mind of a 
8 | 5 nomenclatot 1s. conſtantly warped by. bis 
. . 9 7 ſpecimens, he obliges 1 nature to conform 
1 7 to the iyſte of his cabinet. But the man 

#100 of. genius, to whom nomenclature j is no- 
8 e thing, I (chat i is, who does not regard the 
1 ellential differences of various bee) 
c Ly compares ſubſtances in their reſpective 
. « ſituations, ſtudies their alteration, com- 
+,  hines theſe facts wich each other, and 
>= obliges nature to diſcover what ſhe Was, 
8 by what ſhe at preſent i IS, Welt” The 
. man. of genius whom | he here quotes was- 
io ill ſtructed, as to confound: pottitone . 


; CE * a Horl, and e and lava. 1 con- 
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88 of nomenclature Rinne bell ws. 
that granite often confiſts of rl 
that quartz does not refift tlie action of acidi u. 
The opinion at preſent moſt generally re- 
ceived concerning the ſtructure. of volcanic 
mountains, is, that they conſiſt ſolely and 
entirely of volcanic. ejections: to me, how- 
ever, it ſeems highly improbable. The 
volcanoes. with which we are beſt acquaint- 
ed are.) Veſuyius and tna; of Hecla we 
know but little, and Kill leſs of the Aſiatic 
and American volcanoes ; now with aer 
to Veſuxius we may obſerve, 5 15 

1775 That it is a mountain, A thirty 
rail es in circumference, and ;above., three 175 
thouſand ſix hundred feet in height. | In 
the year 79 of our Ara it was at leaſt as 
| high as that at preſent called Somma, which 
nearly ſurrounds it: ſince. the year, 79 of 
our Era, in which its moſt conſiderable 
eruption bappened, the firſt recorded in 
| hiſtory, there were about 2 9; of theſe, that | 
of 1631 and 1794, were the greateſt : that 
of 79 conſiſted chiefly. of ſand and aſhes, 
and produced over the town of Fompei an 
3 of about ohms feet; in the laſt 
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1 Sue, 454 455, 
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„5 Sende nene wass oils in brendtk, ar. 
AA mot twelve feet deep, ſo that the mean 
5 height” produced by each” of theſe "thirty - 
3 eruptions cannot certainly be deemed to 
exceed twenty feet; then in 1500 years 
. theſe eruptions produced an elevation * 
dicke mountain amoumting only to ſix Hun- 
dted feet. In antecedent times, or at leaſt 
for 1000 years before, the eruptions, if any, 

muſt” have been inconfiderable,” ſince they 


are mentioned by no hiſtorian or poet. 


1 


mountain conſiſt of an accumulation of 
-- eruptions ſill more ancient, and of which 
wwe have no account ? The lava found under 
' the ſea furniſhes certainly none, as lava has 
frequently been known to How into the ſth. 

2˙. Many reaſons may lead us to in - 


5 careous ; though probably under the calca- 
hy reous; vaſt maſſes of trap, . hornblende, and 

argillite, alfo exiſt, with abundance of ful- 
> phur pyrites, coal, and bitumen. Ferber 
| Sw that the volcanic country round 
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What reaſon then have we to think that 
"4 the enormous bulk and height of the Whole 


Ny that the internal nucleus of Veſuvius 1 18 cal- _ 


Veſuvius | 18 entirely calcareous.  Gioent aſ- 5 
ſures us ant f of the 9 are : of that 


- 
— 


5 


1). = 
— b. bb. He adds, that prime val ; 


ſtones are found, not; indecd near the crater, 


nor on the exterior beds of lava, but on the 
ctratum of mould which clothed the moun- 
tain before the cone was formed, and un- 
der all that "appears volcanic ; and though, 
through prejudice, he ſuppoſes them ejected 
bythe volcano, yet he ſays the date of ſuch 
Jections precedes that of all the lavas that 
can at preſent be diſtinguiſhed, p. xxxvi, 


0 and vii; nay, more, lamellar ſwineſtone has 


been found in horizontal ſtrata, p. 13. P- 


| Fee ee pron e ee 


ſentiments, through his ignorance of mine- 
ralogy, has been treated by the more zealous . 
volcaniſts either with pity, or with con- 
tempt; yet Ferber, one of the moſt emi- 
nent mineralogiſts of. this century, alſo 
thinks that limeſtone exiſts under the vol- 
canic matter, adding, that large maſſes of 
it with calcareous: ſpar have been ejected, 
Letter XI, p. 165. Near Salerno he diſ- 
covered argillite under the limeſtone, p. 166. 
See alſo n in Phil. ee 775 : 
p- 28. 
| : Of the rufure-of Men I 52s ala 
trentocl in Eflay III. I ſhall only add, that 


its 


1 


4 . 6 265 * 


wy height exceeding 10000 FO and its cir- 


cumference 130 miles, that circumſtance : 
alone renders it incredible that its Whole 


„ bulk is volcanic. Though it flamed ſome 
5 . centuries before our Era, yet there is no 
Tleaſon to think it did ſo before the age of 


Homer: and how little it has been altered 


| : | 5 : by its numerous ſubſequent eruptions, ap- 
„pests from the ruins of an ancient temple, 98 


5 Which, thaugh the temple was built long 


before our Era; are ill extant and uncover- 
ed. As its lavas are moſtly porphyritic, there 5 
3 e great reaſon to ſuppoſe that its primitive 
ra balls Was a porphyry, with vaſt beds of 


| eval pyrites;-and bitumen, interpoſed. - 


5 The reaſon that ſeems . principally to aA 9 2 


2 induced Philoſophers to believe that volca- 
nic mountains owed their origin to ſubter- 
=. . raneous fires, was the production of monie 
aao, a mountain of conſiderable. height, 

| _ thrown, up by a volcano in forty-eight 


| Li 5 hours; but it ſhould be conſidered, that 


this mountain differs in its ſtructure alſo ; £ | 


I dam all other volcanoes, for it conſiſts, not 
vk beds of real, or ſuppoſed, lava, but of in- 
Aurated volcanic aſhes; pumice, and frag- 

ee e intermixed with each other. 
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Diedrich 8 note on Ferber 51 p- 169. a 
ſtructure very different from that of OY Be 
ſuvius, Etna, or Hecla. | oy 
The internal heat of cs! £3 
. wilt lower than is commonly believed, if 
we may be allowed to eſtimate it either 
| from the circumſtances of its focus, the 
8 weakneſs of its effects, or the low heat of 
the ejected lava: this heat ſeems to have 
originated from the decompoſition of water 
| by pyritous maſſes, particularly by that ſpe= 
cies of pyrites that contains iron nearly in 
its metallic ſtate; the ſulphureous part of 
the pyrites being excluded from the contact 
of pure air, muſt have been fuſed by 1 
heat, and its fuſion promotes che ignition 
and fuſion of iron in a very moderate heat, 
as Van Diemau and his aſſociates have prov- 
ed; thus the beds of coal were heated, and 
che bituminous: ſulphurated maſſes of ſtone 
and earth gradually ſoftened and liquified © 
1 by the fuſed ſulphur and bitumen contained 
in them, but all this While no flame can be 
| ſuppoſed to exiſt, for want of pure air; or 
- only momentary flaſhes unattended. with | 
any increaſe of heat; as in Diemau's expe- 
| er at laſt, however, the n f 


- 4 . „ 4 


5 OY ah nt; Wann is 
+ © propelled by the elaſtic yapours to the cra- 
ter of the yolcano, where commonly meet - 
ing leſs refiſtance, it riſes, there meeting 
. atmoſph eric air, the ſulphuredus and bitu- 
minous vapours are at laſt fired with dread- ä 
ful exploſions, and immenſe volumes of 
flame; the coal is incinerated, and the „ 
15 quified matter or lava finally expelled. _ It 
„ then at the mouth of the volcano 
5 chat the greateſt heat is produced; but ; 
A = = great as it may be, the maſs of inflamed E's 
5 matter being incomparably ſmaller than 
5 that of the lava, the increaſe of heat re- | 
' _ _- ſulting to the whole of this muſt be very 
3 1 moderate. Hence we ſee, why eruptions 
= - that happen after long intervals of reſt are 
+ "I far the moſt violent, and attended with 
__ the greateſt heat, as the air in the orater, | 
= - HOT alſo in the interior cavities, F3 
. becomes, during ſuch intervals, much purer, 8 
und, eee more een Of PEER ER 
. ge we Ma e ps 
given many inſtances of the low heat ex- 
| perienced by lavas. Sir William Hamilton, 
. wa account oi the ian dreadful e eruption 
) ĩ . TE 


n.. 
n 
Ne 
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of Veſuyius, on the 15th of June, 1294. 
tells us that the town of Torre del Gree. | 
Was ſo quickly; ſurrounded with red hot 
lava, that the inhabitants thought they had 


ſcarcely time to ſave their lives, yet ſeveral 


of them, whoſe houſes were thus ſurrounded 
While they were in them, ſa ved themſelves - 
by coming out of their tops the next day. 


It is evident, that if this lava had been hot 


enough to melt even the moſt fuſible ſtones, 


— perſons muſt have been ſuffocated; 


—_ and even ee ſucceeding days, yet 
on the 16th. many walken over it; . OO 
g Trani. 1795, p. 86. TEE | 

With reſpect to e 3 now 


extinct, there is ſcarce any part of Europe, 


or even of the globe, in Which they have 


not been thought to exiſt, for trap and ba- 


ſalt have been found almoſt in every coun· SY 


try; and ſince the year 1767, theſe have 


been by many ſuppoſed indubitable teſti- | 


monies, of an ancient volcano. - In France, 


Languedoc, Provence, but particularly, Ve- 

varois, and Auvergne, have been ſuppoſed 

torn up by numerous volcanoes; many, 
e have "wg by ſubſequent leſs pre- 


judiced 


1 . 27% 95 TY 
5 a, obſervers effaced i their Ut. 


One of the moſt remarkable, the Coupe te 125 


43 Aiſa, is very accurately deſcribed by Mr. 
Faujas: he takes the black trappoſe matter 


| 755 85 mountain to a torrent at its foot where it 
forms pillars, to have been a ſtream of (la-. 
va. To a German mineralogiſt Who lately | 
cel that mountain, it appeared in a 
very different light; he tells us, that the 
| whole mountain is formed of trap, and co- 
veretl by vegetable earth; that a current of 
Water laid bare the part which to Mr. Fau- 
Jas appeared a bed or ſtream of lava, but 
did not eſſentially differ from any other 
part of the mountain; ſee e ow. 


1 5 - bie Arten, p. 38, in the note. e 


As to the trappoſe maſs, called . 
rouge, mentioned by Faujas, Recherches 
ſur les Volcans, Kc. p. 364. which he 
thinks burſt out of 'a granitic rock, and 
though in fuſion, inſtead of ſpreading | . 
flowing horizontally, that it raiſed itſelf _ 
Without any ſüpport to the height of 100 
cet; an event, eee, as when Ones to 
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b that deſcends from the ſummit of tlie 5 


1 


NC | 


1 


[' , " 1 


KS 


Eo ſhould — 5 wither it . 
| :mporary with granite; and de- 
2 by the fluid that contuined both; 


_ greater plenty, and, therefore, raiſed to a 


2 3 * this; * — 
| e eee aue by Bournon in 35 : 


| may be explained. 1 ſhall only add, that 


che celebrated Mr. Charpentier;, of e 
burg, having examined all nnn 


canic products of Vivarois and Velay, judg- 
ed them to be barely pſeudovolc: 
Helv. Deine carrot on nyt 
In Italy the Eugunran mountains Ma 
been judged volcanic; by many yet as, ac- 
ins to Strange, they conſiſt of, What 
he calls, lava and granite, few at preſent 


74 may be diſpoſed to embrace that opinion, 


unleſs ſuch as judge granite. itſelf to be of 
igneous origin. In Germany, and particu- 
larly in Heſſia, Habichtswald and ſome 


other mountains were deemed volcanic . - 


te late worthy, and highly ingenious, Mr. 
Raſpe, but ſome months before his death 
255 be og: me, he had long. given up that opi- 


* nion. 


in that ſpot the trappoſe matter was in 


2 4. 1 


- v* 1# 
” - 
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© (Cas * 7 
nion. A voleanig origin has math - 
7 to many” others, e an dhe grojnd of: 8 
„„ eee ee eee eee 5 
 _ _ _  -demonſirated. by Reuſs; of many of thoſe 
of Fulda by Karſten; and of moſt of thoſe, 
near the Rhine by Noſe; and of ſome of them 
by Ms. Sauſſure; one of them, indeed, he 
ſeems to think volcanic. In all caſes where 5 
doubts may be entertained, whether a hill, 
or mountain, is volcanic, or neptunian, our 
Nr be ee 
8 ere traps, on „ 
pear on, or form the body of the hill or 
mountain, of their uſual black, bluiſh,” or 
_ greyiſh black, colour, there the hill or 
mountain may be deemed neptunian, at ; 
| leaſtfo; far as concerns theſe; ſuck as are 
found on actual ignivomous mountains 
muſt have been thrown out with other 
5 neptunian ſtones, but in that caſe they are 
never exect, and, e Dake ſome 
marks of heat. : 
2. Where maſſes of ſhiſtols- plays 8 
occur, of a greyiſn black, aſh grey, blackiſh 
- blue or 9 er, and the tel TOs ap- 


pear 


(5 


uninjured by heat, they, and the pars 


wt | Dintegtnted, or decayed, porphyries, | 


or traps, wacken, and amygdaloids, may be 
diſtinguiſhed from indurated volcanie ſand 
and aſhes, piperino, pouzzolana, porous lava, 
reſpectively, by local circumſtances, and 
the changes Which low degrees of heat 
produce in them, compared with the 


changes which. the ſame variations of heat 


__ occaſion in the real volcanic products that I 


reſemble. them. Wacken containing mica 


can never be ambiguous. Beds of real vol - 
canic aſhes, if ancient, are always inter- 


rupted or interceded by beds of earth, which . Ly 


ſome, without any proof, would have to 
be vegetable earth; and, if by this appella- 


tion, they mean no more than earth fit for 


yegetation, the appellation is juſt ; but if 
they mean that ſuch earth was in all in- 
ſtances ſuch as had produced vegetablay, 
they are certainly miſtaken, as Dolomieu 


has already noticed; this earth having been 


merely wafſhed down by rain from the cin- 
ders and fragments of lava, with which it 


© was originally mixed; wacken preſents no 


m * 1 the ſtate of ſuch beds of 


1 2 volcanic | 


„„ 2» 

volcanic ſand and aſhes will be eaſily appre- 
| hended, by conſidering the ſtrata found in 
the promontory of Catanea, as exhibited 
by men in his Sicilian Wee, 
burn H 5 e 


* - ol 
£ 2 s 7 TEK? r . 
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Feet 
| ca Porous black lava Es | 22 
8 2 Looſe earth —2— 22 „„ „ 3 
I Porous, reddiſh, hard, lava 87 
| 4 Looſe earth adn odpnonnaenoepnego 46s 
8 ; Porous, reddiſh, hard, Java ..... ifs & Wl 


. Looſe earth, fall of aſnes. —2**⁵ $ 3k 
2 7 Hard, black; lava, on ieithivared: . 10 Wh 
| AN Cas Hanne ator. 2371 
9 Hard lava, like No. 7 595 1 87 
104 10 Looſe earth ee deZoyos 3 
j |. „„ 11 Hard, black, Porous, lava 1 "9% 
_ . 42 Looſe eartli e 3 
5 2 13 Hard, porous, black, ava N 1 651 
„„ r ee e e e 
| 15 More tranſparent ſand, whoſe depth was CET 
"not diſcovered . .... | 
| | 5 ' : } FAWN» 


| 8 Mb rb nat we 8 loch preſs hads of | 
1 5 : © earth muſt have been formed i in the man- 
| ner 1 mentioned, and could never have been 

in a ſtate of vegetation 2 rn dope!) , 

. Volcanic ejections never 8 any N 

* SF . undecom- 


5 *£ 4S * 9 * 
* 7 . * 
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eb pyrites; or at Wc, theſe 


_ be of poſterior formation. 1 


Again, whether a hill on WEL fire has 


evidently acted, has: been a volcano, or à 
pſeudo volcano, can be decided only by lo- 


cal circumſtances, and the more or leſs par- 


tial effects of the fire it endured; this I 
cannot better illuſtrate, than by preſenting 
the reader an account of the hill of Kamer- 
berg in Bohemia, which Baron Born deem- 
ed an ancient volcano, but which Mr. Reuſs, 
from local circumſtances, has ſhewn to have 
been a pſeudo volcano; in deſcribing the 
external circumſtances of this hill they both 
agree. It ſtands on a baſis of micaceous clay 


late (ſhiſtoſe mica), perfectly free from 45 | 


connexion with the neighbouring hills : 


| length, from E. to W. is 1420 feet; Fa 
breadth, from N. to S. 720 feet, and it is one 
of the higheſt 1 in the circle of Egra; its ſhape | 


oblong conic; its ſtony maſſes lie bare on the 
S. W. ſide, they preſent rhomboids exactl * 


| fitted to each other; its ſummit, which is 
95 feet higher than the ſurrounding field, 


; diſcovers a cavity of 9 feet in depth, and 30 
= in. diameter, overgrown with vegeta-, 


About 60 fathom to the ſouthward 8, 


N . 


73 „%%% WS 


5 0 a 4 8 ELD, 
eee op pr[iifed to extract ma- 72 
- terials for a road, and in this the internal 
ſtructure of the hill may be ſeen : the ſtrata 
are nearly horizontal, and ſo much the 
| looſer as they are nearer the ſurface ; in de- 
nominating the foſſils, both authors vary; 
the denominations of each referring to the 
particular opinion of each, 1 to Re 
e e. 


ñ; . 

5 Ne. 1. Black nen Greyiſh black baſalt, 
ava, with RG with olivins of various ſizes, _ 
Ons" fracture compact, uneven, 

| | 1 ; | ip. gr. * 


K * 


| heat. 
n 2. * | porous, Reddiſh brown earthy 
be I | flagg, with NEL IE: 
| nute pores. 
No. g. Back and ello, Browniſh black he 
bei. YT, | lags. with ſome. minute 
8 - * {ſcarcely viſible pores, and 
e 770 ſſome latge cellular, alter- 
e eCAILD Inating; it contains alſo 
„%%% ns eee rains of quartz that have 
_ [loſt their luſtre, but * 
Je with de. 8 
ee ee Ne 
2 but in Os frag-/ = 
ments. 
„ Compoc a r amy" * 
| | ſomewhat] T e 


0 2879 +) 


4 1 BORN. 
— . Joi, 
Ip No. 6. ' Argillite, of 

"EM hasits fur- 


N 


NEUSS. 
raining bits of bar ene 
clay. 1. 

| Thi, Regs ed 
fd. 


No. 7: ehe eee 5 


with black laya. 

No. 8. Grey puinice.- 
No. g. Unripe black 

Pe 


No. 10 Red 3 
low, eee 
No. 11. Yellow and þ 
| brown clay, 30 AN 

pouzzolana. 

No. 12. Greyiſh black, 
ſomewhat riſty, compact 
ava. 5 | 


To pee this kill 


Neither of theſe could 

be found; the higheſt of 
the carthy flags had its ſpe- 
| cifig gravity 2,038. 
Fragments of earthy flags, 
e eee 
| withered, | | 


- 
— 


. at 
altered by heat, OE” 
os porous, 5 NE 


to he van Ss: 


pſeudo volcano, Reuſs ſtates, that ſtrata of 
coal lie at no great diſtance from it, and, 
probably, underlay 1 it at a conſiderable depth. 
2. That in various parts of Bohemia, theſe 
ſtrata of coal have been known to have ta- 
Een fire, and to have produced appearances 
reſembling the foregoing. 3*. That on the 


| S. W. ae. baſalt or trap exiſts 
yi | Wie | 


in 


in beds, perfectly unaltered. 


. 280 9 
hat the 


Ply 

-alternations of carthy flags with-half burned . 
clay, might proceed from thi alternations 
of marl, Mbichi is known to be caſily fuſible 
with clay. g. The ſuppoſed crater is much - | 
too inconſiderable, and may proceed from 
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CA TR F409, KMOUS TALKS... LOWS Fre 5 
Tux en aforhioh dane con- 
ſiſt, are diſpoſed cither in irregular heaps, 
or piles variouſly interſected by rifts; or in 
beds or ſtrata ſeparated from cach other by 
rifts, often horizontal, or varying from that 
direction by an angle of from g to 40 de- 
grees, and ſometimes much more conſide- 
rably, approaching even to a vertical poſi- 
tion. The ſtrata of mountains are moſt 
frequently in the direction of their declivity, 
yet ſometimes their courſe is directly op- 
polite, or countercurrent : the beſt manner 
of determining the angle of their courſe is 
by diſcovering that of their rifts, Charp. 
_ 80. it chiefly depends on the unevenneſs 
of the fundamental ground that ſupports 
them. Ibid. 57. According to r Sauſſ. 502, 
moſt of the elevated granitic mountains in 
Swiſſerland a are formed of immenſe vertical 


pyramidal 


— 


bid. 8 .. Mount Roſe, next to Mont Blanc, 


: oY 


| PINE lawinz, parallel to each other, 
that is, piles ſomewhat inclining from the I 
mY unequal diſtribution of their weight, a diſpo- 6 
| Gtion, that may well be expected from colla- 
 teral eryſtallizations; but this diſpoſition is 
not univerſal, for they have been found in 


Saxony horizontally ſtratifird, Charp. 17 and i 


389. and in the Pyrenees, &c. ſce Eſſay V. 
8 1. much leſk can it be ſaid that this ver- 


tical poſition is general, for the ſtrata of va 
gneiſs (which is only a modification of gra- 
nite) are generally horizontal, Charp. 80, 
$1/and-191. and commonly very regular, 


the higheſt in Europe, confiſts alſo of gneiſs, 
which Mr. Sauſſure found horizontally 
ſtratified. 37 ROZ. 17. 105. 8 Sauſſ 113. 

Shangin, who lately (1786) travelled 
over the Altaiſchan mountains, being con- 
fulted by Pallas, whether he found any | 


vertical layers or ſtrata therein, anfwered, 


he had not; but that he found them per- 
fectly horizontal on the banks of the river 
* 6 Nev. Nord. Beytr. 113. 
tains of primitive limęſtone are > fs 


quently in x iregular piles, but often alſo 
JO 


| 5 25 ) - 
borizantally ſtratified, Charp. 38. 216. 


| Sihieaus ſhiſtus is allo often horizontally 
ſtratified. Charp. 22. Many argillites, par- 
_ ticularly roof flates, are generally ſaid to 
have nearly a vertical poſition; but Voight 
has ſhe wn that it is only their lamellæ that 
are ſo ſituated, their horizontal ſeams, and 
their walls, diſcoyering their true poſition: 
. their verticality arifing only from the drain 
of the water, and, conſequently, their con- 
traction in that direction; hence thoſe that 
are moſt ſilicited, as they contract leſs, diſ- 
cover leis verticality : ſometimes horizontal 
ſttrata overlap on both ſides. 38 Roz. 289. 


I Sauſſ. 5 447. eee eee eee ) 


on- both * with 1 ſtrata. Ibid. 


$ 339. 
Much don . in the frugturs 


of the Pyrenees, and of the Grizon moun- 
- tains, and thoſe on the border of the Bai- 
kal, and other great lakes, as may be ſeen in 
D'Arcet Pyrenees, 63. Ferb. Briefe Min. 
Inhalt. 11. Patrin, &c. from the cauſes 
mentioned in Eflay III. 
I !be perturbed ſtate of the dtn cen 
proceeds from the decompoſition of inter- 

. val beds of pyrites, to which water has bad 

2 | _ 


1 6 284 Cy. | 
0 "this appears to be the Aer end 85 
alterations obſerved in the mountain of Ra- 
 benberg, on the frontiers of Saxony. Charp- 
| 263. In this mountain, a double direction 
of the ſtrata of gneiſs is obſerved; between 
both the ſtrata are vertical, and a large 
intermediate ſpace is filled with i iron ore: 
but this mountain contains beds of pyrites 
and vaſt Fellows ; ; moſt probably then the 
pyrites fwoll, -uplifted the whole, and the 
diffolved iron flowed into the vacuity, from 
which the water n e off a 25 
the ſides. 5 ; 
In ſecondary nüt, Ay the 
S bu, the greateſt diſorder often pre- 
| vails, though in general their ſtratification | 
is horizontal. Charp. 49. 39 Roz. 3 56. ö 
The vertical poſition, of the ſtrata ſome- 
times proceeds from the ſubverſion of ſome 
of them, but ſometimes alſo from calm de- 
poſition on primeval mountains, as I have 
hinted in my firſt Eflay, and is more fully 
explained by Mr. De la Metherie, in 42 
Roz. from p. 300 to 306. Gruber alſd 
ſmevrs this irregular poſition to proceed 5 

from internal cavities, fo common in lime- | 


FEY by 
Ir - occaſioned moſt probd- 


: bly, by the eroſion o the interior by water | 


2 Phy. Arbeit. 4, 5. red A 
The calcareous mountains of Saag are 


: wig arched like a lambda, probably from 


the ſinking of the intermediate ſtrata, the 
intermediate remaining horizontal. 1 Sauſſ. 


5361. Sometimes they aſſume the ſorm 
of the letters Z. S. C. or of a digjointed 
9 C the convexities facing each other. 
Ibid, & 467, 475. So alſo: in the Pyrenecs, 
they ſometimes overlap,” from an unequal 


_ diſtribution in their original formation. . 
See Deſcrip. Pyr. 42, and bend various 


Ways. Ibid, 72, and 102, and 162. Where 


they aſſume a ſpiral form, or chat of a horſe- | 


_ ſhoe placed horizontally. 


According to eee ava —— 


| mata preſent hollows or moulds, (as they are 
| called,) from internal depreſſion. Lehm. 
flotz. 137; But ſometimes! alſo elevations, 


from an original ane in the ee 
mental ſtone. 


In Scotland, all the ee firata u 
thas vicinity of primeval mountains, are 


Nous vertical; but at a greater diſtance 5 
| * they 


e 


— . 


Wh thickneſs and quality, inſomuch, that , 


(«y 


„ ͤ— to an h . 


rection- 1 ores. oi e 495, _ 
Everſman. _ 


The luis ingenvous\dfe. Whitedurh was 
ted to imagine a greater regularity in the 


arrangement of ſtrata, than is really found 


in them: he tells us, p. 178, « that they 
« invariably follow each other as if it were in 


« an alphabeticab order, or a ſeries of num- 


Hun whatever be their denomination,” = 
not chat they are alike in all the dif- 


4 ferent regions of the earth, either in qua- 


„ lity or in thickneſs, but that their order 
in each particular part, however they 


_ _ < may differ in quality, yet they follo r 


e each other in regular fucceffion, both as 


by knowing the incumbent ſtratum, toge- 


: * ther with the arrangement thereof in any 


t particular part of the earth, we may come 


do a perfect knowledge of all the inferior 


« beds, ſo far as they have been previoully T 


_ * diſcovered, - in the adjacent country. 
8 With reſpect to the ſtrata that accompany 
: goal, he obſerves that "ye ſome inſtances are 


apparently, but not really, contradictory 


do this rule.” Theſe obſervations are far 


FS 1 N from 


„ 
from being univerſally true. For to ſay: 


notking of the coal mines in the valley of 
Plauen, in Saxony, where the ſtrata, though 


near each other, vary in thickneſs, from a 
few inches,” to ſome feet, and that of coal, 


from 2 to 32 feet; nor of that in Mount 
Sale ve, where the ſtrata of coal, though in 


a calcarcous mountain, vary conſiderably, 


or of many others, he himſelf tells us 
that the lower ſtrata appear at the ſurface 


at Bonſal Moor, p. 188. And. Mr. Pil- 


keington, a later, and very exact writer, tells 
us, that in different ſiuations, the arrange- 
ment is not always the ſame. 1 Pilk. 
Derbyſhire, 88. And even When the ar- 
rangement is the ſame, the ſtrata differ in 
thickneſs in different parts of the coun- 
try. p. 56. Again, Mr. Whitehurſt tells 
us, that wherever the ſtratum No. 1, a 
coarſe ſiliceous breccia or ſandſtone” is 


found, No. 2, an indurated clay is found 
And, wherever this indurated 
clay appears on the ſurface, No. 3, that is 
limeſtone, appears under it, p. 192. How- 


ever true this may appear in Derbyſhire, - 
though even there, this wins paged does 
not hold true in the coal. mines, it is far 

. | RE from 


1-4 


* 


(6) 


© from being fo | in other countries, as is evi 


1 


: any other mineral 


dent. See 2 Mem. Lauſ: 17, 2 part, and 


. He alſo obſerved that the ſtrata, of 


| | - limeſtone. contain fiſſures filled with lead 


ore, but that theſe ſtrata are ſeparated by 


beds of toadſtone above 30 feet thick, into 


which; he ſays, neither the lead ore, nhor 


enetrates; yet the lead 
kl never fails of being found in the cor-- 


ponding fiſſure of the inferior bed of 


; ; JT p. 191, 193. Neither is this 
St; obſervation. perfectly exact. Mr. Barker of | 
| Bakewell informed: Mr., Werner, that the © 


lead ore in many parts pierced through the 


. toadſtone. Werner Gange, 139. Mr. Pil- | 
Fbington alſo tells us, that in the middle of 


it, lead veins 10 inches thick -haye been | 


| found, and in other places the lead has 


been found ſeattered through it. And 
that the vein in the inferior firatum of 
limeſtone, .. ſo far, from . correſponding, 
ſquints 4 or five, yards from the ſuperior, 


vein; into theſe errors Mr.. Whitchurſt was, 
: betrayed by his fondneſs for. the eruptive 
or plutonic theory. Moſt of his other 
4 general obſervations. being grounded on this 
imaginary oy; are 8 to be deluſive, 


. 


eng, ( 28g 2 
or to hold good only in Derbyſhire and « 


few other countries. 


The true reaſon why many 55 the Girata 
of England and Scotland appear ſo diſ- 


ordered, is to be deduced from the ſhocks : 


that Great Britain encountered at the pe- 


Jod of the general deluge. This is not 8 
mere hypothetical cauſe, but ſupported by 


undeniable proofs; and it is by a combination 


of the oppoſite impreſſions, from N. toS. and 8 


from 8. to N. with the modifications 


which the obſtructions. ariſing. from the 


mountains of Scotland, and the interven- 
tion of Ireland between! it and the Atlantic, 4 
that the various phenomena of its ſtrata 
may moſt ſecurely be explained; but ſuch 

an explanation can be attempted only aſter 
a 1 and accurate examination of the 


whole iſland. + Of the dykes, otherwiſe call- 


ed ſlips, troubles or faults, I ſhall treat in 
the following eſſay. 


The ſtrata of ſecondary mountaink; ge- N 
' nerally, when not perturbed, aſcend to- 


wards the primitive. 2 Mem: Lauſ. 2 part, - 
25, in note, being formed upon them, or 


2 


n 1 
een. N 


7 1 
2 * 
8 > Jus * 
. : 
- 
5 — 


. from them by 9 ag 


4 8 4 * 1 
* 3 * k 
= a; — - e ft 7 
s bs . Ll j % 
= * 5 2 F 
4 D 
p 1 4 5 7 9 
- , 4 : | 
. 4 þ * * 1 
0 > 1 £ ». * 4 * 8 { * - 1% * 1 2 _ 4 1 — 4 3 Fj 
Ty 1 N 7 1 #5 3 2 : »_ , + > 4 1 "> , 
AB ZZ 06 mn ICT t 
y — * FP - 
o 
» * J 2 yh * « - 1 
. - „ er * - 1 
1 * d 5 # 2 141 1 1234 A #5 
» * 
* c , 
/ „ o — : 2 2 * 
- ' ; . * J Sy £ Ml : * F AF s.& 27 ; 4 4 * . * yy 2s 75 ** * * + L - 
BI, SEE SK 444 Af * £4 l 1 115 KF 53 at 11 ALL — 
k n I x ; ; i 
* * 2 E = , * = ® " 1] . * f 
| „ K een Sons 7 
N << — . I 7 ” « T $1 wy 1. 2 3 24 95 " 1 — * »; 
# — - g - 
4 | : OE * 48 a 54 f | 2 SS... g 
- . * - o 4 » . 1 2 eH 1 
; . W 5 cs £ * Wit 6 : * Pa | WT.” r Sr 8 b 71 
þ f eee ey l 215 i 


1 3+ My 28717 
e or pit ooal, bebe whol 2 
5 tial characters are too well known to 
require any ſpecification. Its weight with 
. teſpect to water, extends from e to 
e 800. The lighteſt is the bet. 
„„ The object of this eſſay is to lates 
1 = che Eil in War ie 2 Set, and the cir- 
cauumſtandes attending them, thence to de- 
Aue a theory both of its origin and of the 
5 ſtate in which it now appears, together 
wich che fituations in which' it moſt P 
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27 Carboniferous" Svile, and their atteiidant 
FC 85 Aug n circumſtancer. q 8 tres T7 OR DG 
; * 19 15 Fx 


| By car carboniferous 181d. Timncan't the vatious 3 
. 85 s of earth or ſtone am among or under 
which coal is uſually found. „ 
e - Theſe 


\'1 


0 291) . 
-» Dheſe ſoils are either. chiefly argillaceous, | 
ot arenilitic, or both together, or oof, the 
trap kind, or calcareous. ET 
be circumſtances of Shel = 5 5 
| ut found among them | moſt . worthy 
| Ar” are the following. "ty 
| „ They commonly, form diſtinct Grids, 
or on one over the other to a great depth. 
The ſtrata of coal are uſually called ſeams; 
it is very adam en in e 99 7 | 
or in veins... 0 ä 
211 Theſe: PE ab ENS ever nad | 
fag but thoſe 'whoſe thickneſs does not 
exceed 14 or 15 inches, ate rarely worked. 


At Whitehaven 5 were lately worked, at | 


Newcaſtle. 3. at Liege 20. The higheſt 
and next the ſurface are generally the worſt, 
but the deepeſt are not always the beſt. 
3 ˙: The thickneſs of different beds Sail 
is variable, from half an inch or leſs to 5 or 
6 feet; but not unfrequently it amounts to, 
2 5 or 30 feet, and in ſome rare inſtances, 
to 80 feet or more. No ſuch eee 
laſt has occurred in Great Britain. 1 5 5 : 
J. Seams of coal generally occupy. a con- 


5 ſiderable extent both in length and breadth, 5 | 
and whatever the thickneſs of each may 


be, it is commonly conſtant for a conſider- 
J Des ON SEES e able: 


„„ 


7 able ſpace, as a mile, or two miles; Abe 


5 292 yy 


1 


of a contrary kind ſeldom occur, unleſs the 
ſeam be diſturbed by ſome abſtruction, or 


at the extremities of a coal ſoil, or in an 


extent excceding two miles. 
85˙. In the fame ſtratum, if "BEN 3 


x or 4 feet in thickneſs, the Ab 18 e 
> _ of the ſame quality. 


Different ſeams of coal are n 


5 Fs each other, by at leaſt one, but gene- 
rally by ſeveral ſtrata of earth or ſtone; as 
will be ſhewn in the ſucceeding ſections; 
theſe, in a conſiderable extent, os alſo. 
- an uniform; thickneſs. | | 
F. The uppermoſt ſeam. os EU is Ton 
LY FRAY ſoft. and Ye it 1s e called 
. e 5 
> 8 Seams of nat TT als theis con- 
comitant ſtrata, are generally parallel to 
each other, unleſs an uncommonly thick 
ſtratum of earth, 150 or 200 feet thick, in- 
0 tervenes +. Their number and order are 
alto fimilar, to a conſiderable extent, yet 
5 7 variable in the ſame diſtrict and ſoil. 


9. In an of the concomitant grata, 


21 Wms. 62. &c. 6 1e 50. 2 Geib. Beiyr, 


I Morand Arts aud ey, i BI. 1 Jars, 
OO ö ee . 


i 


| pe 


9 


: 17 293. Jy: | 
| particularly ok ſhale, bithnainous as 5 . 
durated clay, and ſandſtone, e f 
| col are 501 interſperſed. Z 
10. The ſtrata that immediately cover 


. 9 and thence called its roof; are ſhale, 5 5 


bituminous ſhale, or ſandſtone; rarely any 
other. But they are often. allo Sund at 
a great diſtance above it. | 
11. The ſtrata on Which _ repoſes FA 
8 and thence called its Hour, ſole, or ſave- 
nent, are alſo ſandſtone, ſhale, indurated 
clay, or ſemiprotolite®. This laſt would, 
I believe, in moſt caſes, be found in its 
floor, if the mines were funk dee enough 
to reach it. Granite has alſo bee found in 
its floor in a few inſtances. In trap foils, | 
trap or baſalt is ſaid to form ſometimes 
the roof, and ſometimes the ſole of a ſeam 
of coal, but in ſtrictneſs, I e e fr, 
| molly intervenes. 
12%. Impreſſions of Mid ty of 
£8 the cryptogamia and culmiferous kind, are 
moſt frequently found on the ſhale and bi- 
tuminous ſhale that accompany coal, or 
which are found in coal mines, ſometimes 
on ſandſtone, but mou . on the coal it- 


. '* 8 Buff. in 15 232, 233. Semipratalits is a red- 
An pine, or breccia, already mentioned.  _ 
N 3 8 ſelf. 


EC a 5 no alſo ee FOE in the 1 
. durated clay. Trees carbonated, or bitumj- 
5 nated ſometimes repoſe on eoal; or are dung 
under it. Fluviatile ſhells, muſcles, and Nad 55 
. often occur; ſea ſhells ſeldom 
. . Argillaceous kon ort is ſometimes 5 
a = with among the ' carbonlferous ſtrata 
3 of an argillaceous ſoil; and martial pyrites ei- 
ther ſound or much oftener mon Wha. 3 
mixed with the ſubſtance of „„ 
i The Freich or courſe of nas a GED 
ocal, and of their attendant ſtrata, is com: 
monly between E, and W. or N. E. a 
. 9 W. There are however a. few Row 
15 . tions to le tf 
EY 5 8 0 The ip of coal is elt e 
4 bie ſometimes nearly horizontal, e 
times from 25 to 45 degrecs, ſometimes 
7 rarely approaching a more 11 88 
* . 1 
16˙ The uniform with of OR" i „ 
and of che ſtrata that accompany them, is 
> frequently interrupted by obſtructions eall- 
5 ST 1 ed ſlips, dykes, Froubles, faults, c. Theſe 1 
5 never fall to el vate, or depreſs/ the ſtrata 
beyond them ; or rather, the ſtrata on each 
3 _ fide of them are found at different heights. 
1 e is groan, being found to, 
3 „ ns Ns W 


* 
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hold Soc in every part of Britain as well 
as on the Continent. The inequality of 
the height amounts from à few inches to 
120 feet, but ſo great an inequality is rare, 
and has been found only in Derbyſhire; In 


+ Germany it feldom excends, 0s e, 


amounts to g feet. | . . 

17. It has been Served in Rede W 

2 if the /ljþ overhangs on one fide, and con- 3 

ſequently forms ari acute angle with the 

ſeam of coal which it cuts, the contmud- Ny 

tion of the ſtratum will be found lower on 

+ the other ſide of the flip; and conſequently | 

« vice-verſa if it recedes from or forms an 

| obtuſe angle with the ſeam of Codl on the 
on Ss the continuation of the ſeam will 
fi, be ſound lygher” on the 

720 other, as in the figure, 

Where 4 and 5 denote the 5 

45 5 interrupted ſeam of coal, 55 
Bow! we nr kon f M 97 fo 

18 Theſe lips ſometimes” onlilt of 
indurated clay, ſometimes of ſandſtone, 

both different from ſuch as form the ſtrata, 

| but more e 9 ſome _— of 


| eg LA N. 
% 


x 
C4 


| nie that never LE hs ſtrata of coal: 
mines, except, perhaps, rocks of the ap: 


| Hecits;: their thickneſs or extent amounts 
in various mines, from a few inches to ſe- 


_ veral yards. Nodules of coal arc ſometimes 


— 


found among them, and water is frequently - 


lodged i in them. They oſten deſcend from 


dhe ſurſace to the greateſt known depths. 
g The diſpoſition of the ſtrata, „ 
* ſurface ſeldom conforms. to the figure | 
of che ſurface... The former is often regu- 
lar, when the latter is broken and une ven, 
and vice verſa, very frequently the ſtrata dip 
into A hill againſt. the riſe of the ſurface, or 
i it in a right or diagonal line . 


e 


20 The deepeſt mines known, are thoſe | 


FE et the county. of Namur, ſome of which 


are faid to deſcend 2400 feet. 

2 The ſeams of coal where i in tad - 
ee their roof, floor, or flip, have 4 
ſmooth poliſhed gliſtening furface, Morand 


and 8 Buffon Mingenlogy, ** 26. * 
ſhes they were. ori in 


+ >. : 
* F . 
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--Theſe cee chiefly aff dn, La , 
tet the miners commonly call lunch, 
and when much mixed with calx of iron, 
bind; or of ſhale, or bituminous ſhale; which | 
miners, if I miſtake not, call bat; or of a 
_ decaying borphiyry, which the miners. call 
rotten lone; the argillaceous ſtone men- 
tioned by Whitehurſt is, I believe, the 
ſame porphyry in a firmer ſtate; fragments of 
ſtone they call rarchull. If among ſeveral ſtrata 
of theſe, only one or two of ſandſtone oc- 
cur, 1 ſil call was foil. es org _ 
not arenilitio. e 12 

- The ſoils d 8 8 Nes 
caſtle are of this ſort. At Newcaſtle the 
firſt ſtratum is a ſandy clay about 4 fathom 
in depth, ſucceeded by a brown ferruginous 
clay mixed with mica, as this is by a white 
micaceous- ſandſtone, under which lies a 
bituminated clay mixed with mica, par- 
ticles of coal, and pyrites, with calcareous 
incruſtation in the rifts, and under that 
uy the firſt __ coal 6 inches thick, 

; | | — . ; 


77 CW . 
- TTY RO on a thick ſtatüm of en 
lay, the ſucceeding beds reſemble the fore- 
NY going. At 'Whitchayen, amder” a bed of 75 


common clay of 7 or 8 fathom, and 11 


ſathom of ſandy clay, a bed of natural 
clayey carbon or:culm of 3 fathom is found, 
and under ſome beds of in urated, and ſome ; 
of micaceous clay; one of iron ore, one of 
fandſtone, ſeams of good coal occur. "an 


. Acad, 169. At Alfreton Common, , | 


| after! a ſtratum of clay 7-feet; thick, and 
another of ſtony fragments called rachill | 
9 feet thick, we meet with ſeyeral beds of 

ps more or leſs indurated, to the depth 
of 118 feet, and then find only rut, 


= bed of true col is 40 feet lower. {7 


Whitehurſt's Theory, 211. here ſandſtons 
daes/ not occur. At Weſt Hallam, the 
ſirata are much the fame, ſmut, the firſt an- 
dlication of goal, is met with, but at the depth 
. of. about.56 feet, and under it clunch, with . 
argillaceous globular iron ore, and roots 
running through the clunch, Pilkington, 
81. and a bed of ſoft pal gorur. about 88 
| feet. lower. The beſt ſeam is found only . 
at the depth of 214 feet. Whitehurſt, 212. 
| TRIO MA the eech nir at He 


Cw: ) 
xiii Staffordſhire, as under the Rats 


chill, thoug a imeſtons bed only 1 foot 


thick occurs, the fueceeding beds are ſand! 
and two beds of ee. clay, ans og ; 
bably Bale} and t bile ont, 
At Lichfield, to a bed of 'black clay 4 beet 
thick, and à bed of What is called rotten- 
ſtone 22 thick, there ſucceeds a bed of 
indurated clay, 18 feet thick (there called 
marl), and to this a bad of coal of 4 feet; 
under this lie other beds of indurated- clay, : 

one of which is white, of 'yarious: thickneſs, 
and laft, at the depth of 85 feet a bed of 
coal appears of the thick of . 7 
; 7 N. cad, 6, ain l 4a of OE 
l Colebrook Dale, lter PNG are re- 2 
| markable ; after 3 feet? of brick clay and 
15 of potter's clay, a ſeam of ſinur, foot 
thick occurs; under this what is there call- 
ed blue bat, 3 feet; then 7 fert of ſand- 
2 ſtone; then a ſcam of coal 4 feet; under 
this to hte flip, that is, potter 's clay: under 
which is another -bed-of coal, ſucceeded by 
other beds of clay and coal, of RT thick | 
neſs. Ibid; CITES OS TY 0 #5! 4 
At Baldo; near Falkirk, 1 in n 15 
N feet of clay, and 33 of late S 
| | _ bly 


996). 3 


We male) there occurs ator; a Hi of "8 
one 3 feet thick, but it is ſucceeded by a. 
bed of earth and ſhale 6 feet, which covers 
55 a bed . of coal of from 2 to 6 feet. 6 Phil. 
Tranſ. abridg. Part II. p. 223. In the 


. 


Princeſs's ſhaft, at Dolau, in Germany, the 


inſtance of this ſort in Dauria, near the ri- 
ver we and Schilca. 2 aan 159. 


ſtrata are, grey calciferous (clay, a fatter, | 
not efferveſcent, a whitiſh micacꝰ og uw 
bluiſh Nate, bluiſh ſandſtone, - ſhale, : ES. 
ſeam of (coal, 2060 feet thick, repoſing on 
bluiſh ſandſtone; vith ſeveral alternations . 
of the above witli ſeams of coal; and, at 

1 laſt, ſemiprotolite. 2 Ger. Gelch. 156. 
At Drim Gloſs, in Ireland, under 48 feet 
- of clay and rubbleſtone, we meet a ſoft ar- 
? gillaceous ſtone 30 feet thick; then 35 
ſctet of indurated clay, and 15 of ſhale. co- 
9 vering 4,5 of coal. Whitehurſt, 2 246. Some 
times, but very rarely, coal is covered only 
by one ſtratum: thus at Ozegow, in Up- 
_ "per Sileſia; a ſeam of coal is found immedi- 15 
3 ately under 18 or 24 feet of clay; the ſame 
circumſtance occurs in ſome mines in the 
county of La Mark, only with the inter- 
, poſition of ſhale. Georgi alſo obſerved an 


„ 
... le feats that occurred in f king 4 g- 
aſt at IIkeſton, in Derbyſhire, are very 


numerous; and the thickneſs of thoſe of 8 


the ſame denomination, various; 3 aſter 6 | 
feet of ſoil and' clay, there occurred 4 of 
ſhale; 18 inches of argillaceous iron ore; 
a ſeam of coal 15 inches thick; then clunch, 
grey e orie, blue ſtone, lack Male, iron 
ſtone, ſhale, blue bind, bituminous ſhale, 
blue clunch, blue bind, uf 18 inches; | 
black clunch, 4 inches; then a ſort of can- 
nel coal, 9 inches thick; blue clunch, bind, 
light coloured ſtone 4 feet thick, a greyiſh | 
blue ſtone as hard as flint, 6 feet, a very 
ght coloured ſtone, 14 feet, bind, grey 
| ſtone, blue bind, /oft coal, 2,5 feet; bind, 
õ feet, ſoft coal, 13 inches; black ęlunch, 
ght coloured clunch, bind, 11 feet; coal, 
not an inch thick; black clunch 3 feet; 
clunch and bind, 25 feet ; hard coal, 6 feet * 
clunch, 3 feet. Pilkington, 82. | 
At Pinxton church (near Alfreton, as apt 
pears by the map) the ſtrata are, 6 feet of 
ſoil and clay, black ſhale, with coal ſhreds; 


bind, ſtone, a crumbly ſtone, | bind, hard 


ſhale, intermixed with ſtone, clunch with 
iron ore, bind, with ae of coal, grey 
| 3 ſhale, | 


* 


ent goodneſs, from 2, to 32 feet thick: this 


t wy. - 


- ql ſhreds. of black ſtone; allow 
ſandſtone, ſandy ſhale, a ſiliceous ſtone, 


grey ſtone, with coal ſtripes, bind, g feet 
5 of ſmut; and 5 feet 10 inches of hard col; 
de whole depth 75 feet. Pilkington, 86. 
eee At Newhall, in Derbyſhire, the ata 


ate 14 ſeat of blue earth; 48 of black earth, 


. then 3 et of coal; then 3 "fret of blue 


bind, covering 6 of hard coal; under this 


8 lie 3 fect of blue bind, FORTE: 7 of a ſofter 
555 coal. Pilkington, 988 Bot 


In che wales of Plauen, in Saxony, ſeve- 


7 thus geſecibed ibed, by. Charp. 54% Under. the 


ö mould; there occur clays of various colours, 


- white, grey, reddiſh, or greeniſh ; in ſome 


places 3 or 4 feet, in others 50 or 60 feet 


deep and there vulgarly called marl; 22. then 
an arenaceous ſtratum, from a few inches 
to otie foot thick, and of various colours. 


3˙, Grey, or bluiſh indurated clay, whoſe 
thickneſs 4 is as variable as that of the firſt 


98 : ſtratum. * Another arenaceous ſtratum, 
as No. 2. g, A ſtill harder clay, of variable 
| © thickneſs, like. No. x. -..6*, Shale, from 1 


to 3 feet thick; and, laſtly, coal of differ- 


x 88 N. „„ 
<a vitriolic acid, alin the ſtrata, 
vegetable impreſſions, and ſome of muſcles; 
P wood has ws Rocks found in 
. | it, p. 88. 13-40 un Fi bag 7” ag Ht) 
Want Nisderberimdert, 10 [this ſame valley; 
coal has been found -under a ſtony conglo- 
| meration of iargillaceous porphyry, and ar- 
Qillite, 12 feet thick, but immediately co- 
vered by 36 feet of greeniſh and variegated 
ſhale j this coal e en ee e 
Hour. 10 1 &c Sr e en , 
At Pottſchapel the au are, holds of Ne 
various thiekneſs, from 16 to 20 feet; then 
dark yellow, and greeniſn grey indurated 
clay, with impreſſions of plants, particularly 
af reeds, ſulphur pyrites, and fragments of 
galena, of variable thickneſs, from 40 to 
1120 feet, under which coal is found; ſome- 
times with the intervention of a ſtratum 
. of bituminous ſhale 2 or 3 feet thick: 
ttme ſeam of coal is from 18 to 40 feet thick, 
6 Lempe, 43, Ke. It repoſes on indurated | 
_ clay," as this does on a e bee a 
Ibid. 52. 5 {OX (£6 Ker IF * 7 1 72 
In the coal mines near i Bilin, in Bohowlls DR 
the ſtrata are, greyiſh mould, 2 feet; whit- 
iſh grey 5 5 feet; reddiſh brown ſand, 
f = | e 20 o feet; 


1 504 » 
Lo fee; Kluiſh grey clay, 10 feet; hate 
With Pyrites and vegetable impreſſions, 18 
feet; coal, 48 feet thick, Reuſs Mittel 
Geb. 43. The direction of the coal is from 
S. W. to N. E. Ibid. 45. l ad 
- to the declivity of the hill. os fo 5 
At the foot of the mountain di. | 
hof, Which is | partly -porphyraceous and 
partly trappoſe, there is a coal mine; the 
firſt ſtratum of which is mould; about 2 
feet thick ; the ſecond, ſand mixed with 


mica, 67,5 feet ; the third, clay, 6,5 feet; 


the fourth, ſhale; the fifth, coal, repoſing 
on trap. Reuſs Mittel Gebirg. 92. In tlie 

coal mines of Rive de Gier, the ſtrata are, 
1. mould, 8 or 10 feet deep; then a far- 


55 cilite with mica, 5 feet ; another minuter 


N 0 grained ; a coarſe ſandſtone, i in ſome places | 


covered with ſhale bearing vegetable im- 


_ preflions; a micaceous ſandſtone; bitumi-+ - 
nous ſhale ; a ſeam of coal, 6 inches thick; 
ſandſtone, 10 feet; ditto ſlightly bitumi- ; 
nated ; ditto, bituminous ſhale ; ſhale, _—_ 
ge os coal, 18 OE: 13 Roz. 2 
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4 9A 1 in North Wales, ae 45 foot: - 1 8 
of gravel. and ſand, we meet with a bed 5 
| ſhale 9 feet thick; then argillaceous ſand- 
ſtone; and another bed of ſhale, under. 
which a bed of coal is found; beneath 
„ theſe, indurated clay, ſandſtone, and coal, 
alternate with each other to a conſiderable Fo 
depth; the ſandſtone in ſome ſtrata 1 
and in one 90 feet thick; in one inſtance 
a bed of ſhale, with ſhells of fiſh, s che 
coal. Whitehurſt, A 26 | 
The next mine of this ſort 1 ſhall WOT 
tion, is that of Blakelow, near Macclesfield, 
Which I owe to Mr. Mills; as he is well 
{killed in mineralogy, his deſcription is 
much more accurate than any of the fore-- 
going, therefore I. ſhall e it more . 
| large. | „ 
The firſt ſtratura alta of Peg _ gra- 
vel, 15 feet thick; this is followed by a bed 
of ſhale of the enormous depth of 102 feet; 
after which a thin ſeam of ſinut appears; 
under this a ſiliceous ſandſtone mixed with 


. 


3 
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mica, 25 et; ; then a ſoft grey „ 


ſandſtone mixed alſo with mica, about 2 


feet, this is here called grey. bed; then 


ſhale alternating with the grey beds to the 
depth of about 4 feet; under the laſt bed 
of ſhale another eam of coal is found, 14 
inches thick, and under it a"grey indurated £ 
nas this is ſucceeded by a compact, ſili- 
ceous, and ſeme uhat micacegus ſandſtone, 


36 feet thick ; under which, after three al- 


Dd terhations of grey beds and ſhale, a ſtratum 
of nodular 1 iron ſtone occurs, 4 fect thick ; 


chen a bed of ſhale, covering another of 
_ coll, Which repoſes on grey clay; this bed 


of coal increaſes i in thickneſs as it rifes in the + 
Vill. © The grey elay is ſacceeded by a con- 


Slomeratien of male and ſandſtone, zo feet 
thick, undet which les a ſeam of coal fo 
eee ien as not to be worked; 


che dp of this oval 1. to che N. E nearly 
26 Here tor may obſerve, that ſhale con- . 
ſtantly covers coal, and that iron ſtone is 


found, and mica, and the beds as elfe where, 


vary in thickneſs. 3 Ir. Acad. 50. In che 
Taft of St. Sophia, at Wettin, after 11 foot 
of mould, there occur: 5 fathom of a brown | 
one, and 6 of biturnitious ales Which is 

. %%% et I 


92 ; E * * # 
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(ans 


| * by reddiſn blue F mi- 
caceous, ſandſtone ſlate, as this is by a cal- 
cateous breccia filled with flints and whoſe 
oement is ſiliceous; this repoſes on a grey 
micaceous ſandſtone, which is followed by 
* blue limeſtone, under which lies a coarſe 
micaceous ſhale; then common ſhale co- 
vering a bed of coal, 2,5 feet thick, but 
mixed with pytites ; after this ſhale and 
coal alternate, until all terminate in red : 
ſemiprotolite. 2 Gerh. Beytr. 1823. 85 | 
In the ſhaft of Dorothea at Lobegin, we 
mens the following ſtrata, mould, a pale yel- 2 
low calciferous clay, yellow iron ſhot ſand, 


+ fathom of greyiſh black ſlate! (ſhale, as 1 5 


ſuppoſe) ſomewhat micaceous, a grey brec- 
cia, with a ſiliceous cement formed of ſtea- 
tites, quartz and flints, 4,5 fathom. thick, 
then ſhale covering a ſeam of coal about 4 
feet thick, then a fine grained ſomewhat 
ſparry ſandſtone, another ſtratum of the 
above breecia, ſhale, al and e 5 


Ger. Beytr. 154. 


1 Ibenburen, in the ent of Tuklen- 
| "al after 3 or 4 feet of clay, we meet 6 
feet of ſlaty micaceous ſandſtone, and un- 
deri it a thin bed of coal, then a bed of ſhale, * 
e ** 2 | one 
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0 one of Tet; ey three of ſandſtone; laſtly 


a bed of ſhale covering another of ae 


coal, 8 feet thick. 2 Gerh. Geſch. 157. 


| the coal mine of Boſerup, i in Scania, * 
-.. ſtratum 3 is mould ſomewhat clayey and 


ſandy 1 2 fect, a grey argillaceous ſandſtone 
with iron ore, 20 feet, ſucceeds; then a bed 


"08 coal only 1 foot, repoſing on indurated 


martial clay, then a yellowiſh ſandſtone, 7 7 
feet, a ſandy ſhale 3 feet, covering a pyr 


ritous coal 2 feet thick. Schwed. Abhand. 

1 773. The mine at Helſingham i is ſome- 
What ſingular; below a bed of ſandſtone 
30 feet thick, appears a ſeam of coal, 2 feet, 


then ſhale 12 feet, ſandſtone 6 Ns _ 


= laſtly, coal 1 foot. Ibid. lt 


In the coal pits of Shubley, i in dhe ay 
of Dronfield, in. Derbyſhire,” under o feet 
of ſandſtone there are 33 of blue bind, and 


21 of black ſhale, covering 3 of coal, under 


Which 1 is a bad ſort, called dirt, and again, 
2 feet of coal. Pilkington, 87. In the coal 
| pits of Morſleben, and Wefenſleben, in the 


principality of Halberſtadt, the following 
ſſiſtrata occur, mould, of variable thickneſs, 


3 Wer ee hay er 6 feet, grey clays 


F 
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| ſtone, whitiſh grey ſandſtone, bluiſh G 


ſtone, a bluiſh ſlaty and ſandy argillocalcite, 


indurated flaty clay, a bluiſh ſlaty argillo- 
cCaleite, coal, from 10 to 18 inches thick 
| (Gerhard, 105), ſhale, 6 or 8 feet; black 


ſlaty, indurated, clay, grey argillaceous ſand- - 


ſtone, from 24 to 30 feet thick, ſlaty indu-. 5 
rated clay, grey ſandy argillocalcite, with 
pyrites intermixed. Lehm. 184. At Al- 
thal in the foreſt of Thuringia, a ſeam of 


coal repoſes on white ſandſtone, but ſore 


times immediately on ' granite., 2 Berg. 
Jour. 1790, 322. At Themmin in Bo- 
| hemia, the ſtrata are, mould, turfy earth, 


ferruginous ſandſtone, marl, oba wigs? . 


ſtone, ſhale, coal, RY, on "landſtons,: | 
Verge Jour. 1791, 57: | | 

Near Mannebach, coat] is found in a un | 
of a porphyritic mountain covered -with 

ſhale, and floored with ſandſtone, in ſeveral 
ſucceſſive ſtrata. ' Voight, 9, 10. In the 
_ neighbourhood of Liege there are upwards. 
of 40 ſeams of coal one above the other; 
_ they are ſeparated from each other by coarſe, 
or fine grained, ſandſtone, frequently mica- 
ceous, and ſometimes by black reddiſh ſhale. 
T II 2880 292. the uppermoſt ſeams are 
| X 3 h often 


0 3¹⁰ 5 
- this ben inthe ſame Neatues the 


Coal is often of different qualities in differ- 
ent diſtricts. At Aix la Chapelle, the ow 
alſo lies between ſtrata of ſandſtone, and 
5 ſhale .or mdurated clay. It 3 is » may na- 

Bo ken 1 Jars, 366. 


6 
8955 Trappof r baſaltic Soil 


At OR Caſtle, 80 feet of trap or Ai 


cover 24 of ſhale ; under which a yellow, 
fandſtone 42 feet, covers 21 of coal; this 
reſts on go feet of grey ſandſtone, Which 
cover another ſcam of coal 5 feet thick. 
Whitehurſt. At Borrowſtounneſs in Scot- 5 
land, a ſtratum of trap or whin is the im- 


mediate roof of a ſeam of coal; and at 


Hillhouſe near Lithlingow, a thin ſeam of 
coal is found below a ſtratum of columnar 
_ - baſalt. At Bathgate hills, ſtrata of coal 


and baſalt alternate 959 cach other. K Wu 


| Jams, 8 a 


Carbonated Ha is frequently found 


| under trap, whin, or baſalt. 


At Stackhouſe, in Weſterwald, after 5 
fret of mould, we meet 6 of whin or wac- « 


ken; then ſome firata of brown or grey 
| 1 0 2 py which the firſt ſtratum of car- | 


oe need? 


(-ap 0 
ö | bonated wood appears ; ſometimes the firſt | 


or wacken; the ad a grey clay; the 3d a 
yellow clay; and then a bed of hin or 
wacken; but the coal is always covered by 
blue or grey clay, its depth from 11 to 14 
. _ fathom. 1 Berl. Beob. g. 56. Neither 
potrifactions nor vegetable impreſſions are 


ſtratum is black, being mixed with Whin 


found in it, 38. but cryſtals of ſelenite and 


- pyrites abound. - The thickneſs of the ſtra- 
tum continually decreaſes in receding from 
Stackhauſen, 106. 108, Wood coal and 
bituminous ſtone coat frequently accompany - 
each other; ſometimes,” as at Meiſen, the 
| one coal is uppermoſt, and the wο,̃ goal - 
under it; but at Toplitz, in e the 
wood coal is uppermoſt. 110. | 
At Meiſen in Heſſia, galleries bare been 
e upwards into the ſide of the hill, 
goo feet under its ſummit. 17. Into ſand- 
ſtone, then into clay, and, laſtly, into a bed 
of coal from 6 to 90 feet thick, over this 
lies a mais of trap or baſalt, 600 feet high: 
the courſe of the coal is horizontal, and tho 
baſalt in ſome places penetrates down to 
the clay; where the coal is ſome fathom 
thick it forms a ſtrata, that next the baſalt 
1 is 


He - * * * o 
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5 is the: beſt and EFT e * W | 8 
Jour. 1792, 379. Under that is a ſlighter 


kind repoſing upon wood coal; under which 
is a ſtratum, ill deſcribed, but which I take 
to be a mixture of diſintegrated coal and 


clay. 1 Berg. Jour. 1789, 278. 280. Be 


tween Mezin and Velay, natural carbon is 


found under trap or baſalt, and repoſing 


on granite. 2 Soulavie, 235. 237. yet Fau- 


+ Jas 8 Buff. Mineral. in 8 vo, tells us, he 
always obſerved a bed of ſemiprotolite 


7 


interceding between the coal and the gra- 


naite; Faujas alſo obſerved baſaltic pillars 

| Tepoſing on a ſeam of coal, and not pierc-- 
ing through it; yet there interceded be- 
tween them a thin bed of grey clay; th 


1 1 ſtratum of coal was 3 inches thick, it * | 


on another of grey clay, under which Was 
another thick ſeam of coal. Faujas Re- 
cherches ſur les Volcans Eteints, 388. The 


beds of clay, he obſerved; proceeded with- | 


5 out interruption into the mountain, which 
ſhews they did not proceed from the de- , 
compoſition of the baſalt. Ibid. 339. 


6. 


(aw) 


5x of 8 Seil. e 
„Nel, Milhant and St. Going, coal is 


1 in a ſecondary calcareous mountain, : | 


but covered by bituminous and pyritiferous 
clay. 11 Ann. Chy. 272. Near Kratigen 
in Swiſſerland, a thick bed of coal is found 
in the midſt of limeſtone. Ferber wan 
"— Inhalt. 4. | 
At Multhorp in Suede a rey e 
1 Etnne] coal is found incloſed in ſtrata 
of aluminous ſhale, over which 2 ſtrata of 
limeſtone repoſe. Mem. Stock. 1 767, 35. 
At Alais, the coal is ſo mixed with lime- 
ſtone as to afford lime after cofubuſtion., 3 
Buff. Mineral. 8vO. 189. Lie 925 
Between the calcareous ſtrata of Moane 
Selen in Swiſſerland, there are thin ſeams 
of coal, roofed and floored with grey or 
brown calciferous ſhale.” 1 Sauſſ. 5 246. 
This coal ſeems to be of the nature of can- 
nel coal. Ibid. At Lobegin near Wettin, 
' the ſtrata are, 1. Mould of various thick - 
neſs, then 6 feet thick, red ſand, * 
feet, ſlaty argillaceous ſtone; 10 feet, grey 
ſwineſtone, 10 feet, grey limeſtone, alter 
0 in an iron ſhotſtone, both con- 


1 IF + 


"4 =. 


. the firſt white, the other red baro- 
9 from 12 to 18 feet, a "grey ae 


e of calcareous cart! e ee —_ 
, coal, felenitic ſpar | (baroſclenite); 

"_ 325 feet, under which hes, a bad kind, 

den limeſtone 3 or 4 feet, black ſhale, 

and 1 8 more or Lell n 

Lehm. 180. 

er e er, e of various thicknek,” 


I 


 eglour, and quality, are very common in 


the coal fields of Scotland; at Blackburn, 
or 7 feet. thick, is the immediate cover of 
a ſeam of caling coal g or 6 feet thick. At 


Carlops a ſtratum of coal is found beneath 


a limeſtone quarry, 1 Williams, 73. 1 Berg. 


Jour. 1789, 49g. The limeſtone of Coal 


fields contains a variety of ſhells, coral, and 
other marine productions, blended in the, 


heart and compoſition of the ſtone. 2 Wil- 


liams, 26. At Anzin, near Valenciennes, 
there is a tract in Which horizontal beds of 


| Ameſtone, marlite, and chalk, alternate, 
under theſe are ſandſtone and ſhale, between 


- high, 11 * 11 1123 8257 273. In 


ſome 


* — 


from 42 to 7 feet thick, under this va- 


. ſandftone and ſhale, Morond 


Arts and Metiers, &c. 


In the coal pits of Picken, i in 4 ten 


coin of coal very near each other, alter- 


nate with ſhale, marl, and fwineftone ; the 
| ſwineſtone .abounds in marine ſhells of all 


forts, and the mar ſtill more; theſe ſtrata 
form an angle with the. horizon, of from 74 
to 76 degrees. Flurl Bavaria, 10 3, 104. 

. | CHAP. . 


| Few. ply occur in the natural tuſ- 
tory of minerals of' more difficult ſolution 


than that of the origin and formation of 
mineral coal and its mines muſt have 


been, before Lavoiſier had diſcovered that 
it was a conſtituent part of fixed air; but 


this degree of knowledge being gained, We 
muſt, of courſe, allow that carbonic ſub- 
_ ſtance is of equal antiquity with fixed air. 
and this air l a e part 3 
58 „ 
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bowe of the pits/at en 
1. mould, 2. clay, 3. à ſandy martial clay, 
4. xcaltiferous Nand, 5. chalk with flints, 
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| many of he ſolid ſubſtances which Gem 


the great maſs of the globe, it is equally evi- 


ables, as I have ſtated in my firſt Eſſay. 
Before this important diſcovery; three 


belesen of this problem were propoſed, - 
two of which have ſtill ſome footing, and 
the third being almoſt generally received, 


— 


dent that it muſt be coeval with thoſe 
ſubſtances, and, conſequently, muſt have 
preceded the exiſtence of animals and vege- | 


1 muſt previouſly ſhew the inſufficiency of 


all of them, as an 18 5 for e 
my o-] . 


According to che firſt opinion, which i is 
that of Mr. Genſanne and ſome other mi- 


neralogiſts, pit coal is nothing elſe than an 
earth or ſtone, chiefly of the argillaceous 


genus, penetrated and im pregnated With | 


petrol or. aſphalt. Kilkenny coal or natu- 
ral carbon demonſtrates the inſufficiency 
of this ſolution, for this coal contains nei- 
ther petrol nor other bitumen; beſides, the 


quantity of earthy or ſtony matter in the 


moſt bituminous coal, bears no proportion 


to the weight of that coal; bituminous 8 
coal is capable of being charred, and then 
it is a « ſubſtance almoſt entircly reſembling. 


DG 8 
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vegetable charcoal! which; on were ud, 
ſcarcely leaves , of its weight of argil or 
ſony matter: neither can any be ſaid to 
be a bitumen, for when charred, its volume 
18 diminiſhed at moſt 3, whereas bitumen, 
even the moſt compact, either leaves no 
coaly matter, or at moſt, ny an incon- 
1 quantity. 5 ö 
The next, and ll che 18 Nbg | 
opinion is; that all mineral coal is of vege- 
table origin, that it ariſes from the immenſe 
foreſts with which the earth was originally 
covered, which by various ſubſequent re- 
volutions were buried under thoſe vaſt ſtrata 
of earth which at preſent cover mineral 
coal; theſe woods, it is ſaid, were mineral- 
ized by ſome unknown proceſs, but of 
which the vitriolic acid was the principal 
agent; by means of this acid the oils of 
the different ſpecies of wood were con- 
| verted into bitumen, and a coaly ſubſtance. 
Was formed, as in the proceſs. for. making 
æther; in ſupport of this opinion it is al- 
ledged, 1. that in many of the various ſtrata 
that cover coal mines, and particularly in 
the ſhale or indurated clay, which imme- 
diately cover ſeams of coal, vegetable im- 
protons 


” Cas). 
24 a 8 


converted into coal, is frequently obſerved 


among ſtrata of mineral coal, and, in ſome, 


vrhole trees are found, ſome parts of which 


are in their original vegetable n 
reminder conyerted into coal. 
I ſhall firſt obviate the 8 hy 


0 4 1 from theſe obſervations, and then 


ſtate the Principal objections to this iyſtera. 

That vegetable impreſſions - are -often 
5 e in the ſtrata that cover coal, or on 
fg thoſe, on which: it repoſes, i is a certain fact, 


but this fact may be better accounted for n 


the theory I ſhall preſently propoſe; the 
impreſſions obſerved are: thoſe of herbaceous 
plants, as ferns, &c. and theſe, of all others, 
contain leaſt oil; their exiſtence has, there- 


| fore, no connexion with the 'converſion 


of vegetables into coal; the impreſſions 
of reſimiferous plants, which alone are 'capa- 
diſxovered on the ſtrata that accompany 
Coal, and the trees found are commonly 
birch or dak. As to the agency of the vi- 
ttiolic acid, it is very different from that 
Which has been ſtated, no vegetable oil has 
ever been converted by it into petrol, nor 


* 


＋ 


— 
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has it ever been Ca GAVE corthibiited ; 
to the formation of any real bitumen; its 
agency er in converting ſome ſpe- : 
cCies of wood into coal, when bitumen is 
otherwiſe fapplied, is not denied; it acts 
upon, decompoſes, and is decompoſed, by 


the reſinous part of the wood, or its oil, 
and leaves the carbonaceous part untouched; 

but this carbonaceous part -would never be 
dituminated and converted into coal if real 


bitumen were not preſent, as appears by 
the obſervation of Arduino, who found the 
timber. employed in ſupporting ancient 


mines, and which had ſtood many centu- 


ries in the midſt of pyrites and vitriolic 
Waters, blackened indeed, but not in the 
leaſt bituminated; whereas wood anciently 

depoſited in the muddy bed of the Lagune, 


about Venice, was in ſome degree bitumi- 
nated, having received bitumen from the 
ſea water. Fraboni del Antracite, 11. In 


this caſe the Wood was firſt decompoſed by : 


putrefaction, and afterwards ſome what bi- 
tuminated. Hence it is allowed that ſome 
fragments of wood may have its texture, in 


great meaſure deſtroyed by the vitriolic 


acid, and be afterwards bituminated; yet 


its 


* 
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4 its texture is never totally deſtroyed, FER 
may be diſcerned by the help of the nitrous 
acid, as Mr. Fraboni has ſhewn * 0: 


Thus that ſpecies of coal . 5 


| " is formed, in which vitriolic acid is 
95 always - found, but it is eaſily diſtinguiſhed 


ftom true mineral coal, as it burns more 
_ weakly, with a diſagreeable ſmell, and 
abounds in vitriolic acid; whereas true 
mineral coal contains this acid only acci- 
dentally, emitting moſt frequently no acid 
in diſtillation, but only volalkali, as Mr. 
Lavoiſier has ſhe wn. Mem. Par. — 
436. The aſhes of wood coal afford ſome 
traces of fired alkali 1. whereas true mi- 


3 neral coal contains none, at leaſt Model 


_ found none in that of Newcaſtle, 1 Model, 
486. This ſhews that mineral coal does 
not originate from wood depoſited in or 
out of the ſea: Vet as it may be replied, 
that nature probably poſſeſſes means * 
Wente vegetables, with which we 
are ee ws 1 8 70 the eee ob- 


* Ps # , 
«#3 £5 „ 6 N +: * 8 $ 
* = 1 \ b 


3 ; 1 | * 


See my Mineralogy, vol. 2, p. 66. 


eh. __ 271. N 50 Venel. n 
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8 wen be deemed dhe maſt con- 


cluſive. 


in - thickneſs, each preſerves its own. for a 


conſiderable ſpace; as half a mile, a mile, or 
two miles; but in mines of wood coal no ſuch 
uniformity takes place; on the contrary, in 
the moſt conſiderable of theſe an uniform 
Adeecreaſe of. thickneſs from the place in 
Which the wood was firſt heaped, is ob- 
Paten thus in the famous mine of wood 
Coal, in the Weſterwalds in the territory 
- 90 Orange Naſſau, the thickneſs, of the 
ſtratum is obſerved continually to decreaſe 


as it .extends from Stockhauſen. 1 Berl. 


| Beob. 106. 108. and Morand, in Deſcrip- 
tion des Arts and Metiers, p. 10, folio... 


27. Seams of real mineral coal, and thoſe 
* earth or ſtone that accompany them, are 


_ obſerved, while. uninterrupted. by flips a 
.dykes, to lie parallel to each other to a 


great extent, and even after ſuch interrup- 


tion, whether elevated or depreſſed, ſtill to 


maintain their paralleliſm. But in mines 


| of wood coal, notwithſtanding the contrary: 
; ” 0 aſſ . 


8. 


„ Gee W n 
tified mountains, and form ſtrata, of which, 
however, they may differ one from the other 


9 
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aſſertion of Morand, wis, pe) 9, 1 


gs ſervations have aſcertained that no ſuch 


 paralldiſm; nor even any diſtinct number of 
ſtrata prevail, but the Whole appears to be 
one ſtratum irregularly divided by maſſes of 
clay or ftone;; this has been proved in the 
Weſterwalds (the very place in which Mo- 
rand, miſfed by ſuperficial ob had 
aſſerted a regular ſtratification to have taken 
place,) after an accurate examination by Mr. 


Becker ſecretary to the Mining Bd -- 


that country, 1 Berl. Beob. 101. 103. and 
by Fabri in his account of the mine of wood 
coal at Bruchliz. 1 Lempe Mag. 14242. 
3 ꝗ4≅ Mines of wood coal preſent ſudden 
elevations or depreſſions in the ſame ſtra- 
tum; mines of real g coal. never. x 
Berl. Beob. 58. 6 
T. There are no FRO or ayes in TO 
eval mines, 1 Berl. Beob. 58. I 
nuine coal abound in them. - 
5. Wood coal is frequently covet with 
round fragments of quartz, I Lempe. N 
| 143; genuine coal never. 
: 6. There is at preſent in the Muſcum of 
Pen a cellular ſandſtone, the cells of 
Which ure filled with Ap; mineral coal. 
F Fabroni 


( 323. ) 


\  Fabroni Dal 8 10. Could this have 

been originally wood? | 5 
| of According to Voight Prack. Geb. $0, 7 

81. genuine coal is ſeldom found in A 


but wood coal frequently is. Ibid. 

Reflecting on heſe facts, it appears to 
me highly probable, that real mineral coal 
does not originate from vegetable ſubſtances 
of any ſort; the reſemblance obſerved be- 
tween bituminated carbonated wood and 


mineral coal, ariſes from the ſimilarity f 


their compoſition, both being formed of car- 


bon and bitumen, but by no means evinces 8 


the #ljation of the latter from the former. 
The third opinion relative to the ein 


af pit coal is, that of the celebrated Arduino; 


he thinks it entirely of marine formation, 
originating from the fat and unctuoſity of 


the numerous tribes of animals that inha- 


bit the ocean. Fabroni, 12. 14. This opi- 
nion reſts ſimply on the obſervation, that 
ſea ſhells, or their impreſfions, are fre- 
quently found in coal, in Italy, or at leaſt 
in, or on, the ſtrata that accompany them, 


but it is fully contradicted by the much 


mote general obſervation, that the traces of / 
land and not of marine vegetables are found 
| | Y 3 en 
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on n che ſtrata chat cover ſeams af coal in all ) 
countries, or on thoſe on which theſe ſeams 
reſt, or on both: that ſea ſhells- are ſcarce 
ever found among them in-other countries, 
and much leſs the bones of fiſh : that, on 
the contrary, reeds or ruſhes, and fluviatile 
| ſhells, have been found 1 in, the ſtrata that 

cover coal. Morand, 8. That common ſalt 


is never found in coal mites, except when 


in the neighbourhood of alt ſprings, 2 Gerh. 
_ Geſch. 144. but, on the contrary, alum and 
 vitriol, which are never found in the ſea. 
3 Mem. Lauſ. 321. That in the deſerts 
near the Cafpian, on which the ſea is 
known to have reſted for perhaps many cen- 
turies, no coal mines are found : that the 
3 of marine animals ſhould rather 
float than fink i in the ſea that there is no 
known inſtance of its bong be been ever con- 
verted into a bitumen. ; 

The opinion which I now propoſe, i is 
© grounded on the following facts 
1. Granite has been known lame bees to 


F . ſmall veins of coal. 30 Roz. 378. 
- per Bournon, and 2 2 5 ier in Mem. Er. 


1778, 440. 


£0 We or Rlomboge,. which, is natural . 


> be, 855 "I EIS combined | 
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| combined with a certain proportion of iron, 
has alſo been found in granite, 2 Berg: | 
Jour. 1790, 532. and in ie MICA. 2 
Sauſſ. 450, 451. 
37. Hornblende, a ſtone which enters into 
6 the compoſition of many rocks of the gra- 
nitic order, as ſienite, and grunſtein, and of 
many granitines, and of moſt traps, and oO 
many baſalts, has lately been found-to con- 
tain carbon. Lampadius, 184. Hornblende 
is alſo often found in gneiſs, and ſtill oftener 
in porphyry; carbon has alſo been diſco- 
vered in filiceous ſhiſtus by Wiegleb, 1. Chy. 
Ann: 1788, p. 50 and 140. andi in baſanite 
by Lampadius and Humbolt. 2 Chy. Ann. 
1795, 114 and 3. 
Again, bitumen alſo: 1 1s found in various 
ſtones, and flows from various mountains; 
in Mount Caucaſus there is a ſountain of 
it that flows into the ſea, and ſinks to the 
bottom. 3 Deſcouvertes Ruſſes, 83, 84. 
Mx. Mills diſcovered a bitumen whoſe ſpe- 
cific gravity was 1,284, immediately under 
a trap (he calls it lava). Phil. Tran. 1790, 
83. 87. It has been found. in quartz, 1 
Berg. Jour. 1791, 91. in the cavities of 
| trap in Derbyſhire, 1 Pilk. 178. and in 
* 3 „„ 4  BANGM 


' | 


(36) 


bee 3 Ibid. 178. Fortis alſo = 
| feryed it in black marble in the Ille of Bua, 


on the coaſt of Dalmatia, tranſuding i in the 


heat of the day, and congealed into drops 
at night“. Williams made the ſame ob- 
ſervation in Scotland, 1 Williams, 235. 

and Triewald in Sweden. Swenſk. Hand- 
lg. 1740, 203. Its exiſtence in bitumi- 

nous marlite, and bituminous ſhale, is well. 
known. Pallas diſcovered bitumen in the 
limeſtone on the banks of the Volga; I 
Deſcouy. Ruſſes, 462. and 1 in Bavaria there | 
are fountains of it in mountains conſiſting 
"© ſandſtone and limeſtone, that alternate 


__ each other. Flurl, 89. 


A whole lake of aſphalt is ſaid to Pr TM 


the Iſle of Trinidad, in South America, 


- which is liquid in ſummer, and ſolid in 
Winter. Phil. Tranſ. 1789, 6s. And ſeveral 


in Siberia, I Deſcour. Rullcs, 384, Kc. and 


Perſia. =o 
F ountains of 1 . been found 


. in coal mines. Mem. Par. 1747. 1031, in 


Bro. | 
"BOP it eridently follows, that exrbonie 


eee, Dan Fog. Edi in 46. p. 377. 


ſubſtance, 


(37) 


Ses and petrol entered 110 che : 


ginal compoſition of the ſtones already - 
_ enumerated, and therefore are derived fron 


the primordial chaotic fluid, in whoſe bo- 
ſora moſt ſtones were formed. | 
1 muſt farther obſerve, that it is ad- 
mittdd that moſt mountains were originally 
much higher than at preſent, having been 
ſucceſſively degraded and-lowered by vari- 
ous ſubſequent accidents; ' particularly by 
| diſintegration and decompoſition. That 
many of the granitic and porphyritic order, 
particularly thoſe in which hornblende is 
found, and thoſe of the trappoſe order, and 
ſiliceous ſhiſtus, are moſt ſubject to this 
degradation and decompoſition, and thoſe 
of the calcareous and argilitic genera, are 
leaſt ſubject to it. It is alſo known, that 
the higheſt mountains, from the greater 
viciſſitudes of heat and cold, and the im- 
petuous ſhocks of the atmoſphere, to which 
(every thing elſe being equal) they are moſt 
expoſed, arc moſt wy to this deſtructive 
operation, | | ; 
That Jeveral mountains have been entire- _ 
ly deſtroyed by decompoſition. | 
That the higheſt mountains condenſe moſt - 
| d &@ Frome, DOR. 1D, 


* 
7 


the ſtony particles. 


Cab 


water, which ally trickling down cul 
1 2 8 carries wag INE of their abet | 


From theſe fats; it may FO FRA inferred) 5 
'1*. That natural carbon was originally. 

contained i in many mountains of the gra- 

nitic and porphyritic order; and alſo in 


ſlliceous ſhiſtus, and might, by diſintegra-. 


tion and decompoſition, be e an | 


. That both petrol and carbon are often. | 
contained in trap, ſince hornblende very | 
| frequently enters into its compoſition. HET 
NM opinion, therefore, is, that Ma 5 
mines or ſtrata of coal, as well as the 


P 


owe their origin to the diſintegration and 
decompoſition of primeval mountains, ei- 
ther now totally deſtroyed, or whoſe height 
and bulk, in conſequence of ſuch diſinte- 
gration, are now conſiderably leſſened. 

And that theſe rocks anciently deſtroyed; 


contained moſt probably, a far larger pro- n 
portion of carbon and petrol, than thoſe of 


the ſame denomination now contain, ſince. 
| their aig took 1 8 at ſo Sad 4 


Aa. - $ 
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On this ſuppoſition, 1 chink the forma- 


Biol of coal mines, and moſt of the cir- - | 


cumſtances attending them, mad I J 
be accounted for. Y | 
And firſt, as to the ſeams of coals them- 
| ſelves and their ' attendant ftrata, they 
muſt have reſulted from the equable diffu 
ſion of the diſintegrated particles of the 
primitive mountains, ſucceſſively carried 
down by the gentle trickling of the nu- 


merous rills that flowed from thoſe moun- 5 
| tains, and, in many caſes, more widely 


diffuſed by more copious ſtreams. By this 
decompoſition the felſpar and hornblende 


were converted into clay, the bituminous * 


partieles thus ſet free, reunited and were 
abſorbed partly by the argil, but chiefly. 

by the carbonaceous matter with Which 
they have evidently the greateſt affinity, 

| ſince they are ſeparable by boiling water 
from the former, and ſcarcely by the 
ſtrongeſt heat in cloſe veſſels from the lat- _ 


ter, and even in an open fire, only by a heat 


much ſuperior to that of boiling. water. 
The carbonic and bituminous particles thus 
united, being difficultly miſcible with we | 
ter, and ſpecifical ly NG 0m through 
„ 


r 
15 the { moiſt, . pulpy 33 incoherent, N argillaceous : 

maſſes, and formed the loweſt ſtratum, un- 
_ argillaceous particles was fo ſmall, that the 


latter had ſubſided and coaleſced before the 


former could have been reunited, in that 
caſe the clayey particles formed the lower 
ſtratum of indurated clay. But if the pe- 
trol were in the greateſt proportion, it fre- 
qnently ſunk firſt in the form of a ſoſt bi- 
tumen, carrying with it the clay and forming 
beds of ſhale, or bituminous ſhale, ac- 
cording to its proportion. By oxygenation 
1t becomes ſpecifically heavier than water. 
In ſome caſes, ſemiprotolite® formed the 
3 FI ſtratum. This happened when fer- 
ruginous particles were moſt abundant and 

_ ſeparated before the difintegr: or 
leaſt, the decompoſition of the ao, act 
ticles could be effected. 

In other obvious caſes, phi EOS to 
| nit the lower ſtratum, namely, where 
primitive porphyry formed the ſubſtance of 
the plains over which the diſintegrated 
1 Tn were diffuſed; and this ſeems fre- 


_— 


o 


quently 


| CIR FE 
quently the caſe in Saxony and England. 
It is only at ſtated periods of ſucceffive years 
that the diſintegrated particles thus dif- 
fuſed, formed maſſes ſufficiently conſiderable 
to allow the liberation of a ſufficient quan- 
| tity of carbonaceous and bituminous par- 
ticles to form diſtinct ſtrata of coal and 
earthy matter; from the regularity of theſe 
periods, the regularity of the ſumilar com- 
poſition of the diffuſed particles, and the 
uniformity of their diffuſion, the regular 
thickneſs and F of che na- 
tanie originated. 

As theſe ſtrata were Gs not. 1 
te ſea, but long after the emetſion of their 
parent mountains from its boſom, hencg it 

it is that marine ſhells, or the impreſſion 
of marine vegetables, are ſcarce ever found 
in them, Mem. Par. 1747. 1073. not even 
in thoſe of Whitehaven, which dip and are 


EX worked under it; but, on the contrary, : 


trees and fluviatile ſhells are frequently 


found among the ſtrata; thoſe of White- 


haven ſtretch under the ſea, becauſe the 
ſea covers what before the inſular ſtate of = 
Britain was land ; but in Italy, and other 
Pre e to the Mediterranean and 
bs Adriatic, - 


I 
* 
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Adriatic, marine remains more frequently oe 
occur, from the cauſes mentioned in Eſſay 
III. The herbs whoſe: impreſſions very 
generally occur on the ſhale that immedi- 


ately covers coal are, as Morand obſerves, 


thoſe that grow on low and moiſt grounds“, 
as ſome ſpecies of the eryþtogamia. It is 


_ true that Juſſieu, Mem. Par. 1718, and 42 


Roz. 450, thought theſe herbs to be pecu- 
har to the Eaſt and Weſt Indies; but My. 
- Blumenbach, in this more advanced ſtage | 
of the botanic ſcience, judges t them to be 
perfectly unknown T, as indeed ſhould be 
expected; ſuch ſoils ſo compoſed and ſo 
ſtituated being ſcarcely to be met with, and 
if they were, that ſpecies may at this time 5 


15 be eaſily ſuppreſſed by other more numerous 


tribes: ſome, however, much reſemble the 
ferns that now exiſt in the adjacent coun- 


| 5 try. Mem. Par. 1747, 1033. The im- 
preſſions of theſe herbs is eaſily accounted TN 


for from the ' ſoft oleaginous ſtate of the 
| ſhales on which they are found, which rea- 
au received their print, and retained it 


; * ag 3 du Chatbonier, in Def. ae Ar, N 
&c. p. 170. - fo Eater 
| 74 Hanbuch der Natur Geck 703. 29H 


role 


/ 
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AW. | 
ani after the originals had decayed. This 


_ circumſtance fully proves the ſoft original 
Nate of theſe ſtones, and that the ſtrata had 


experienced no violent concuſſion ever ſince | 
their formation,” which dates from the re- 


would irretrievably efface theſe impreſſions, 
and, conſequently, that the numerous re- 
volutions, and eruptions of lavas from ſub- 
terraneous fires, which many theoriſts ſup» 


| Poſe to have taken place, are purely viſion- 


ary. Nevertheleſs, that ſome derangement 
of the ſtrata, but gentle and gradual, has 
taken place ſince their formation, is evident 
from their diſlocation on diffetent ſides of, 
what is called, a ip, dyke, or trouble. The 
effect of this obſtruction we have already 


mentioned; when it leans on one fide, for 


- inſtance to the eaſt, and, conſequently, 


overhangs the ſtrata of coal placed to the 


eaſtwards, the continuation of the ſtrata of 


Coal, and their concomitants, will So be 
found lower on the weſtern ſide. 


To underſtand the reaſon of this pheno- 


menon we muſt remember that where it 
takes place with the circumſtances juſt men- 


tioned, the ip is always a ſubſtance more 


or leſs different from any that form the | 


ſtrata 


555 ( as 3: oy 
Hons nite; 3 
chat it is a ſtony maſs that reſiſts decom- 
poſition, whilſt the maſſes that ſormed 
the ſtrata underwent that operation. 
29. That no traces of fracture or com- 
preſſion of the ſtrata are ſound at con- 
ſſderable diſtances from it, and; conſequently, 
that it did not roll down from the diſinte- 


| _ . grated mountain from which theſe | ſtrata . 


originate, at any time after the formation 
of the ſtrata, otherwiſe, from its great weight, 
ſome traces of oppreſſion would be ob- 
15 ſerved; conſequently, it exiſted in the ſpot 


7 where it ſtands, before the ſtrata were form- 


ed, and as its height is ſo conſiderable as to 
reach through all the ſtrata, it muſt have 


| F: obſtructed their extenſion for a conſiderable 


time, though at laſt the ſtreaming waters 
muſt have conveyed the diſintegrated par- 
ticles: beyond it; the preſſure therefore on 
the ſide on which the ſtrata were firſt form- 
ed, muſt have been much more conſiderable I 
than on the fide on which the ſtrata. of 
later formation repoſe, and muſt have-puſh- 
ed the upper and moſt moveable extremity 
of the Hip, gradually towards the fide on 
which there was leaſt preſſure and reſiſt- | 
ance; on x that fide it t therefore ver- 
. „ 
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hang: this preſſure being of Aer date 


than that on the oppoſite ſide, muſt have 


each particular ſtratum, by ſqueezing out 
the watry particles entangled in them, and 
foreing their integrant particles into cloſer | 
contact than could have been produced (the 
times being unequal) in thoſe of later for- 
mation, and, conſequently, the ſtrata muſt 
be lower. This explanation, I own, I am 
not perfectly ſatisfied with, and only. ac- 
quieſce in, until a fuller account of the gr 
cumſtances of theſe ſlips is obtained. Where 
ſuch a connexion between the inclination of 
the ſlip, and the elevation or depreſſion of 
the ſtrata has not been obſerved, and I do 
not find that it has in France, Flanders, or 
Germany *, yet the unequal poſition of the 
ſtrata on each ſide of it conſtantly has, and 
is attributed by Mr. Charpentier, with great 
ſhew of reaſon, partly to the unequal eleva- 
tion of the baſis on different ſides of the Y 
ſlip, and, in ſome caſes, to the ſliding away 
of ſome of the lower ſtrata. Saxony, 373. 
In Vol. VI. of the Phil Tranſ. abridg. Part II, 


2 Chap. 373, Mirmd Deſcription des Arts et Me- | 
or in 0 85 3 58. T Jars. 291. TED 


p. * 


had a more conſiderable effect in depreſſing 


4 


1 
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. 1 de ſituation; og metallic ſtrata 
diſlocated by ſuch obſtructions is repre- 
ſented as the very reverſe of that which 
takes place in coal mines, and its da 
tion is much more natural. 
That the cauſes affigned by ee | 
- wie have operated i in ſomg; caſes; is evident 
from this, that a ſimilar diſlocation of the 
ſtrata has been obſerved where the inter- 
vening ſlip Was only a few inches thick, As 5 
at Zwiekhaw. 6 Lempe, 58· and no at 
location at all, or ſcarce any, where the ſlip f 
Was of conſiderable extenſion. Ibid. In 
the firſt caſe, therefore, the rift occupied 
* the flip muſt have been occaſioned by 
the rupture of the ſtrata, and afterwards 
led up from above, by the ſubſtance of 
the: flip: in the latter caſe, the uſual con- 
- Jequence of the ip muſt have been coun- 


-- teradted by the inequality of the ſoil. In 
both the caſes obſerved," the ſubſtance - of 
the lip Was a grey indurated clay, with 
ſome ſuperficial traces of lead ore and ſul- 
| Phur pyrites, and ſome calcareous ſpar. It is 
in Vain, therefore, that voleaniſts, or rather N 


plutoniſts, aſcribe theſe flips, and the diſor- = 
ders that e e ſubterraneous ö 
. | | |  cruptions, 
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enki” Muſt a mere indurated clay be 
deemed a ſubterraneous eruption? Can a 
mals of it a few inches thick occaſion a 
Seat diſturbance, while one much more 
conſiderable, „either occaſions none at all, 
of à much ſmaller? Would not a conic 
| dlevation of both the ſides of a Atkoptd 
ſtratum be the natural reſult of ſuch an 
impreſſion from below? A poſition, how- 
ever, which the diſrupted carbontceous 
ſtrata never preſent. 
The courſe or direction of the Ats ti 
been obſerved to be moſt generally towards 


dome point between E. ont or N.E. 


and S. W. becauſe the winds from theſe 


points are moſt frequent, in Europe at leaſt; 


and by theſe and the viciſſitudes of heat and 
cold, moiſture and dryneſs, that ſeverally , 


accompany them, diſintegration and de- 


| N nen e moſt promoted. a 
The variet es of the dip ariſe from the 
inequalities of the baſis to Which the 
ſtrata always conform. Morand, 62. When 


the dip forms what is called a horſe-ſhoe, - 


deſcending from one mountain or hill, and 


aſcending on the oppoſite, it is becauſe the 
ä Wor 8 ae deſcended from both, ; 
| 2 | 


(3) „„ 
8 © the waters and the ſame, level. Laſt- 


ly, coal is ſcarcely ever found between cal- 
careous ſtrata, becauſe carbon ſeldom ex- 
iſts in limeſtones, except that which forms 
a conſtituent part of fixed air; and calca- 
reous mountains are leſs ſubject to diſinte · 
gration than thoſe of granite, porphyry, and 


drap. The origin of coal mines from diſ- 


integration and decompoſition, ; which 1 
have hitherto explained, is by far the maſt 
general, but in ſome particular caſes, coal 
ſeems alſo to have orginated, and ſtill to ori- 


ginate from tranſudation through ſubſtances 


imberfectly decompoſed or recompoſed after 


- diſintegration. Of the firſt, we have an in- 


ſtance in the argillaccous mountain of 


| St. Georges. near Milhant. 11 An. Chy. 


272. at 4 of the height of this mountain 
there i is a ſtratum of coal which cuts the 


| mountain in tWO; this muſt have been 


formed by tranſudation from the upper 
part before it had hardened; ſo alſo in the 


* 


valley, between the mountains Juſſon and 


- Chaminelle, in Dauphine, there are ſeve⸗ 
ral ſtrata of farcilite, compacted by a calca- 


reous cement, and between them ſome in- 


conſiderable ſeams of coal are found, which 


\ 


5 C 
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5 ſeem to have flowed from the contiguous 
calcareous mountains, for the ſtony maſſes 
of which theſe mountains conſiſt, preſent 


at intervals black ſpots, which ſmell like 


ſwineſtone. 11 An. Chy. 271. Moſt of 
the coal found in or under conſiderable 
maſſes of limeſtone, ſeems to have been 
formed in this manner. Near Kratigen, in 
Swiſſerland, a thick bed of coal is found in 


the midſt of limeſtone; but in the vicinity, 85 


| petrol and ſoft bitumens are found in the 
| limeſtone. © Ferber Briefe Min. Inhalt. 24. 


We have, according to Mr. Gennets, a ſtill 5 
more evident inſtance of this mode of pro- 


duction of coal, from a ſübſtahoe ſubſe- 
| quently recompoſed in the coal mines of 
Liege; there a ſpecies of ſandſtone is found, 
called by the country miners agux, in which 
there are veins through which a bitumen, 
or rather a bitumen impregnated with car- 
bon, tranſudes, which forms ſeams of coal 
at preſent, and in 40 years fill up the parts 
already worked. The maſs of this ſand- 
ſtone in the territory of Liege 1s, he ſays, to 
| that of coal as 25 to 1; nay, Mr. Buffon, 
+ from whom I extract this paſſage, aſſures 
us, he ſaw himſelf. ſome coal which had 
MER -: newly 


n Fs 
_ newly tranſuded in this manner. 2 Buff. 
Mineral. in 8vo. p. 204, 206. In all theſe 
| eaſes it is plain, the fand originally formed _ 
by dilintegration, had again by the opera- 
tion of petreſcent juices, ooaleſced into a 
ſtony fubſtance, before the carbonaceous 
ingredient had been ſeveted from it. It 
allo not unfrequently happens that the pro- 
| portion of petrol is not ſufficient to carry 
olf che diſengaged carbon, and in theſe 
"eaſes the coal muſt remain diſperſed in the 
cavities of the ſandſtone ; hence the ſhreds 
Of coal often obſerved in ſandſtone; but of a 
bad kind, not being ſufficiently impreg- 
_ nated with petrol. | Charp. 7, and 46. 
Hence alſo in many parts of Swifferland 
_ © there is ſearce a preps engl Without: malls of 
coal. 4 Helv. Mag. 119. vt 51 
The connexion abſerved 4 Ni has | 
baſalt, and coal mines, ſeems to indicate 
that theſe ſtony ſubſtances contain ſome 
proportion of carbon, and orginally a much 
| greater. That hornblende does contain it 
has been already mentioned, as alſo that 
trap contains petrol. Baſalt, if it contains 
"ny" carbon, contains leaſt, but as trap 


4 34% ) 
N 3 accompanies baſalts 


it is to its decompoſition that I think the 
ſtrata of coal found under it may be aſeribꝰ 


ed; ſome have thought that the ooal next | 
anden it, is ge of that- kind en 


having ben chamed by. the meſted are 
they call, trap and. baſalt) that flowed. oves 
it; but they are cvidently deceived, for the © 


coal next to the trap is frequently. the moſt : 


- inflammable and bituminous, as at Meiſſen. 
1. Berg. Jour. 1792, 379. The coal found 
under trap, is chiefly of vegetable origin, but 
above it true mineral coal which originated 
from the trap itſelf frequently ocgurs; as at 
Meiſſen, &c. This, vegetable coal is formed _ 
of trees proſtrated by the deluge, aceidently - - 
covered with trap, at its laſt period, as at» 
ready ſhewn, and bituminated by the petrol 
flowing from the trap; hence at Meiſſen, 

its loweſt ſtrata, to which a ſufficient quan- 
tity: of petrol could not reach, is the worſt. 
1 Berg. Jour. 179, 378. Carbonate 

wood is often found in various coal mines, 
| not becauſe the coal derived its origin. from 
„ wood, but becauſe the carbonic. part of the 


| Wa was preſerved, , ol as it Were em 


3 5 balmed 
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bed ane petrol of the cgi l 
: a: bee kee x the wood 

re,, piling tg aonht 

e confirm this Fun 1 mall now pro- 

cced to ſhew its conſormity to actual ap- 

pearances by proving the identity of the 

materials that form the ſtrata, with thoſe 

dl the mountains, from whoſe difintegration 

and e eee I HOVE: aſſerted the gra 

| 3 iginated. 17 55 

17. The coal mines in ade! e [of 

Foy are ſkirted with mountains of ar- 


107 013. 1 


Fgeillaceous porphyry, and ſienitè, which fre- 


; quently alternate with each other. 'Charp. 


85 51. the ſienite conſiſts of hornblende and 


fleſh red ſelſpar, and very little quartz; 
the porphyry alſo contains red and bluiſh 
felſpar, quartz minutely divided, and indu- 
rated clay, blue, red, and greeniſh. Charp. 
80. 2 Berg. Jour. 1792; 153. accordingly 
the coal ſtrata conſiſt entirely of clay and 
ſand of the ſame variety of colours. Some 
bivalved muſcles, as well as vegetable im- jy 
| preſſions are found in ſome of theſe ſtrata; 
the muſcles are probably fluviatile, as the 
iümpreſſions are of freſh water plants; but I 

ſould not be ſurpriſed if marine ſhells 


* - 


( 343 3 
ſhould alſo be found among them, 2 as the 


porphyritic and ſienitic hills are ſurmount- 


ed with limeſtones, in which theſe ſhells 
are plentifully found. Charp. Ibid. and ſome 
of theſe might undoubtedly crumble down 
with the diſintegrated ſtones on which the7ß 
repoſed; the wood probably grew on the 
mountains at the time of "Urea decom- Z 
poſition. Fn 3 Io | | 
22. The hills about Pott cond mines 
are entirely of argillaceous porphyry, con- 
taining only minute grains of quartz, and of 
which the felſpar is frequently converted 
into clay, hence the coal ſtrata here con- 
fiſt entirely of clay. 6 Lempe, t. 5 
3. From porphyraceous mountains, 
not v ery diſtant, the ſtrata of the coal 
mines in the valley of Planitz, placed be- 
tween them, and of thoſe of Zwickau, 
Bockwa, and Reinſdorf, are evidently de- 
- rived; the porphyry is argillaceous, and 
_ abounds in quartz, the quartz often contains 
mica, and is then called there a ſandſtone, 
its colour is often red, green, blue, or white, 
alternates with layers of clay; and red, ſoft, 
ferruginous, ſandſtone, and ſoon withers 
ww expoſed to the air. Charp. 294. 
| 4 — 


- 


Do Ty: | 2 b 
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Fenn in the coal mines under the 
mould, we firſt meet grey and reddiſh clay, 
then a ſtratum of quartzy ſand 13 feet, 
then a fine grained ſandſtone, with organ 


1 impreſſions, and balls of agate or calce- 
3 ; under this, indurated clay, and ſhale, 


e into the bituminous, ſort; paſa this 
the coal lies, Ibid. 300, 9%. 


4. The coal mines of Wilkiſchen negr ; 
Kladran, i in Bohemia, are bordered: by; and 


fituated on the declivity of mountains of 


granite, and micaceous argillite ; in the fields 
where they are found, blocks of granite 


"repoſe on the ſurface. The ſtrata that cover 
the ſeams of coal conſiſt of a greyiſh White 
clay, micaceous ſand and ſhale, with Vvege- 
table impreſſions, - which ſtrata, as Ferber 
—_ obſerves, were formed by the diſinte- 
gration and decompoſition of the adjacent 
mountains. Bohemia, 300, 303“. „ 


Jour. 1791, 56. all the ſtrata finally repoſe by 2 


on granite, as he obſeryed; the depth of. 
theſe mines is only 36 feet. 


8. The W of mountains dene to to : 


'* See 1 88 the end of bn 


6 
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Rive. de Gier conſiſt of granite and gneiſa z | 
the valley betwixt theſe and the river Gier. 
preſents ſandſtones and breccias proceeding 
from their diſintegration, 11 Ann. Chy. 

270. and accordingly the coal mines are 
| forrned. of ſtrata of fandſtone, but chiefly 

of ſhale, more or iis as We 
have already obſerved... | 
6. The chain of mountains in Langue 
| doe, that extends from; Anduſe to Villefort, 
conſiſt of primitive ſandſtone, and abounds 
in iron mines; it is accompanied by a ſoil 
that originated from diſintegration, and in 
khis, coal covered with bituminous ſhale is 
found in heaps between the arenilitic rocka. 
Mem. Par. 1747, 1028. 1033. Mr. Ton- 
ſon found the coal mine of Oedinburg in 
Hungary, covered with ſandſtone, but the 
neighbouring rocks were, ſhiſtoſe mica. | 
Hungary, 40 pig 
7. On che n Ste mpuntain, 
: near St. Hypolite, Lavoiſier found the fol- 
lowing ſtrata, red clay, black ſandy earth, 
gravel mixed with felſpar, gravel: indurated 
into true granite, the ſame in a looſe form, 


both theſe alternating with each other; 


| male, bituminous ſhale, with vegetable im- 
me . | 


CE 2 
e Win thin veins of coal; and at 


laſt, granite Mem: Par. 1778, 440. Here 


we evidently ſee the origin of coal from the 
mere detritus, | or diſintegration of granite.” 
_ Elſewhere alſo coal covered with ſandſtone 
repoſes immediately on granite, 2 Berg. 
Jour. 1790, 322. the ſandſtone then moſt 


probably proceeded from the granite. One 


of the mountainous ridges of Languedoc, 
called Servas, conſiſts of limeſtone richly 
95 impregnated with Petrol; now in one of 
the ravines of this mountain, beds of ſand; 
and of a highly bituminated coal, alternate 
with each other. Mem. Par. 1746, 1081, 
"a vo. Is it not then certain that this 
mountain was degraded by diſintegration? 1 
That the bituminated coal ſeparated, and 
wo formed a diſtinct ſtratum, leaving the ſtony 
paart in the form of ſand? And, that from 
ſucceſſive diſintegrations the multiplied ſtra- 
ta aroſe? Some ſhells are found over the 
coal, partly marine (viz. - turbinites)- and 


: 4 partly. thoſe of land ſnails, Ibid. 1082. the. 


former from the limeſtone, the latter muſt 
| have been produced long aſter the moun- 
tain had. emerged- from the ſea: an exact 
0 confirmation of 2 n . 


+ Near 


o - „ 


} 
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Se. Near woe river Angara, in e 
there are different ſtrata of coal, 3 or ip -- 


| inches thick, ſeparated from each other by 


argillaceous andarenaceous ſtrata, but with 
out any organic remains. 38 Roz. 226. 
This river is ſurrounded by primitive moun- 
tains, from hoſe diſintegration theſe ſtrata 
evidently proceed; a diſintegration that pro- 
bably 2 288 nn 85 ee 
ſubſtances. » 0 


9. The N of the dad of coal at 
Wikitchaven:i is from E. to W. and of thoſe 
of Newcaſtle from W. to E. which ſhews 
that both proceeded from the en in- | 
termediate mountains. 

The profiical inferences um this thor 
ones 5: 

-1% That WT is never to 110 e in 
e mountains, as granite, gneiſs, &c. 
but that on the ſides of theſe, particularlß 
if very high, or in the banging level that 


* 


. ſlopes from them to ſome river or Oy it 
| n be ſought. 


2. That there is till a 1 probability 
of finding it in the neighbourhood of moun- 


tains of argillaceous porphyry, as thoſe are 5 


Sal "Om ſubject to W 
f 8 That : 


0 306 1 N 
39.f7 That it may be ought with: \ptobitbi- 
| oo. of ſucceſs in ſandſtone mountains, if 
ſundſtone and clay alternate, or Landi, 


| | clay, and argillaceous iron ore. 8 115 . Fo 


J.. That in any elevated land in e e 
ſandſtone and ſhale, with vegetable umpreſ- 
bons, or indurated elay and; ſhale, or bitu- 
minous ſhale, form diſtinct rata, or clay, 
neon ore, and ſhale, with or without n | 
of ſand, coal may well be expected. 
8. That if ſandſtone be found 1 
en or if they alternate witk each 


other, and; particularly, if · indurated clay 


and ſhale form any of the ſtrata, they afford 

a probable indication of coat; otherwiſe coal 
is very rarely found in, or under, limeſtone. 
60. That coal is very ſeldom. found with 
axgillite, and ſuch as has been is of the un- 


. inttammable kind. 


7. That where trap; or n tn | 


5 | alternate; and more eſpecially trap and ſand- 


| ſtone, coal may be expected; it is often, 
but not regularly, found under baſalt : 
Wood coal is fometimes found under both. = 
Laſtly, chat coal frequently burſts out on = 
the furice, aaa ſides of hills, in a 
| 8 e withered 


„ „% 
withered ſtate, which diffuſes itſelf to a 


diſtance from its origin, and requires an 


Ul 


experienced miner to trace it truly to the 
ſcam to which it belongs, | 
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or common” ber AND, ITS MINES. 
a 
at alt is found eicher i in a liquid 
or in a ſolid form, and in greater plenty 
than any other ſalt whatſoever.” $2 
I.n the liquid form it is found in the . 
in falt lakes, and i in falt ſprings; as both 
theſe laſt; however, proceed from maſſes of 
| Ny _ falt contained in the earth, in a ſolid form, 
I I ſhall poſtpone” their conſideration to that 
ZE, of falt in a ſolid form. . 
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8 The hs . 1 thats name 
1 en different oceans, the Mediterranean, 
Euxine, and Baltic, is undoubtedly the 
maoſt conſiderable mine of any ſort exiſting 
iin any known part of the globe, ſince Judg- 
ing from, indiſcriminate experiments +, 
| of its whole weight e, is ſaline mat- 

' ter; 


| « 55 * 
ro” the extremes are ab Kr, or 


per cent. or 4 per cent. nearly. Phipps 


found the weight of its ſaline contents at 
the back of Yarmouth ſands nearly , Lat. 
30. and Bergman found that taken up in 
the latitude of the Canaries to contain about 
of its weight of ſaline matter; but theſe 
quantities, even in the ſame latitude, are : 
yariable, there being leſs in rainy than in. 
dry, and greater in ſtormy than in calm 
weather (if the degrees of heat be not very + 
different), as ſtorms powerfully promote 
evaporation. . Near land alſo, and particu- 
larly near the mouth of great rivers, it is 
evident the proportion of ſaline matter 
muſt be ſmaller than at a conſiderable diſ- 
' tance from them. It has been generally 
imagined that at great depths the ſea water 
is more ſalt, though leſs nauſeous, than at 
the ſurface, but Mr. Bladh has completely 
proved, that to the depth at leaſt of 50 
fathom, there is no difference. 35 Mem, 
Stock. Neither does the mere differ- 
ence of latitude cauſe any conſiderable 
difference in the proportion of ſalire mat - 
ter contained in ſea water, as appears by 
the experiments of Phipps, Baume, and 1 
| | | Pages 5 


( 388 ) 5 
5 Vier: and hence it is erident that the fon 
does not derive its ſaltneſs from any moun- 
tains: of ſalt contained in it, as ſome have 
- thought, for in that caſe more would be daily 
diſſolved in the hot than inthe cold climates. 


_ Phipps in latitude 80 N. 60 fathom under 


| eee 16" water to nm ors of ns 


Pages in latitude le, Wände 4 pere cent. 
or r, the temperature I do not mention, 
as it could make no difference where ſuch 
minute quantities are concerned. In lat. 
rr nearly, or 3,6 per cent. Phipps; 
4578 per cent. by Pages; but I fancy this 
muſt be a miſtake. In lat. 60⁰ Phipps found 
Des and Pages ,,*., or 3,5 per cent. in lat. 
59 in the German Sea; in lat. 53% Phipps 
found 4, on the back of Yarmouth ſands, 
| but I ſuſpect ſome fault in this experiment, 
as the ſpecific-gravity aſcribed to the water 
_ that" cotitained it, does not at all agree 5 
with ſoſmall a proportion of ſaline matter. 
* Lavoiſier' ſcarcely got 2 per cent. from 


fea” water taken up, as he was informed, 4 


leagues from Dieppe, and Monnet Kill leſs. 
See Mem. Par. 1772, p. 349. in 8vo. and 
7 Monnet Nouvel. TY frolog, 209. "Either 
the 


\, 


„ 9 
the water, Was not taken pp at at that diſtance 
from the ſhore, or the ' evaporated it too... 


LE. 


much, and too ſtron ly, by which means 
the marine acid, and eren the ſalt title, 
Was, in great meaſure. * volatilize ed. 


* ve $75 
Fages tells us, that from ea water ta en 


1 If 


Ni in latitude 4 Ol and 39 N. i in the ocean, 
obtained 4 per cent. of ſaline matter; 3 
and Beaumé Spalyſed, ſome taken , up b 
Pages in lat. 34 and 149, and found eac 
N. pages found ſea —_ to "contain 3, 7 5 
per cent. and in latitude 10 366; yet in 
lat. 4 it contained but 3 5 per cent. which 
agrees with Bladh's obſeryations | which I 
* ſhall preſently mention. 

In the ſouthern latitudes. Pages found 
the proportion of ſaline matter ſomewhat 


e, ny 1 8 
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Lat... . « +49 50 he found wege] 41666 pa c of . of 
| water to contain | 
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* 85 the Table prefixed to Vol. Il. of og We. 
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5 3 1 85 1 ne ce greater, ̃ 
EE . dutch, 8 a quantity almoſt incredible; == 
De. Hales is kit to have found it 2s this. 
1 proportion, however, ſeems too ſmall if the + 
Vater was taken at a" diſtance deen the: 
1 . mouth of the great rivers &. 1 api 8 
| According to 2 Tournefort Voy. 4 10, N 
= . Euxine and Caſpi ian ſeas are leſs filt 
| than the ocean, and 10 alſo 1 1s We NESS s as E 
we ſhall preſently . | 
The ſpecific gravity of ſea water 6b 8 
up at different latitudes, has alſo been ex- 
aAamined Wich great accuracy by Mr. Bladh, 
of whoſe Obfervations I ſhall here give an 
5 extract; he reduced his experiments to the 
| Heefic gravity the water would have at 
20 of. the Swed. Thermometer, that is, 
68 of Fahr. And I have reduced them to 
that it would have at 62 of Fahr. ſup- | 
poſing, the dilatability of the ſalt water to 
be the ſame as that of diſtilled water, and 
in effect, Lambert found that even a ſatu- 
rate ſolution of common falt expanded be- 
Wen the temperatures'o ice and boiling 


" Was 


80 N 1 beende Wn, 10g. 
EE bk : . water 
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inter only 2 more; than pure water, 
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followed is laid down in the firſt Volume 


of my Mincralogy. Bladh counts his or 
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| being very weak 
maſt enpand much leſs. The ſormuls 
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= — higher fpecifie gravity 6 


greater proportion of ſaline matter, heneer 

5 be juſtiy infers that in the Atlantic and 

FT chiopic oceans, the ſea is charged With 
mmoſt ſalt near the tropics, and becomes leſs 
S - impregnated near the line from the quan- 
tity of rain that uſually prevails there: : we” 

alſo ſee that the ſouthern ocean is more Pe 

5 EP dan the FER the reaſon of Which N FT 
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bun en Loh which, the deen 

dens were ſalted, as ſhewn in Eſſay N 

| By Wilke's experiments * it appears, ue | 

: 5 Baltic is much leſs ſalt than the ocean, 
and that it is ſalter under a weſterly than 
under an eaſterly wind; and ſtill ſalter 

wen a N. W. wind prevails, His expe- 

Aiments were made at 90 of the Swediſn 

- © thermometer, or 48? Fahr. I have —_ 
them to the + termpernture: of 629: 0. 


2 55 4 1,0047 7 4 At 629 1,0039 o Wind ut E. 
CET d pn = OS * 2554 159 20809 Ditto at W. 


v 8 ' a 4 * 
h * : J 5 | 5 . > . 1,0126 2 „ „ 5's 1 1,01 18 Storm. at W. 
As, 1 e ee bf .* + 8 . 8 * N. W. 


* . \ 
33 115, * 33 Shoei Abhand, n. 
MTA * 4 . | | 
*. 
- Y \ 
p 5 * - 


| 5 152 ) | 
Hence * clearly ſee; that the ſaltneſs of 
the Baltic proceeds from the weſtern. * 


and alſo perceive the influence of ſtorms. ©" Mp 
The correſpondence betwixt the ſpecific 5 
gravity of che ſea water and its · proportion 
of ſaline matter cannot be made out with 
much preciſion, as it contains two or three 
ſpecies of ſalts whoſe proportion to each 
other is variable, and Dr. Watſon's table, 
the beſt ſtandard for determining the pro- 
portion of ſalt, was formed only on ſolu- 
tions of common ſalt; yet as common ſalt 
is by far the moſt copious ingredient in ſea 
water, and as the Doctor owns that his ſalt 
was not perfectly pure; it will be found to 
determine the proportion of ſaline matter ve- 
ry nearly in all the caſes to which it reaches. 
It Was formed a at temperatures from 40 
to 88, hende I have ſuppoſed it at the me- . 
dium of 309, and calculated what the pro- 
portions relative to the preſent object ſhould 
be at the 2257 47 REES in oh * 
erb, e N d 
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5 e eee we may re- 
8 - paſſe in the indications concluded from. Dr. 

= 7 Watſon's experiments, may be LEA in 
* following inſtances. I n en en 


Briſſon diſſolved 2 02. of 8 
mon ſalt in 16 0z, of diſtilled water, and 


found the ſpecific: gravity; of the ſolution 
10799, in the temperature of 149 of Reau- 


* 


T - mur, that is, 63676, of Fahr. this ſolution. 


ee of falt; now 
dy Dodor Watſon's table, a ſolution con- 
taining! +:0f ſalt. has its ſpecific gravity 


: 


it would have at ey is 1,0732 here then 


. 


16504, and this being reduced to that which 


the difference is dn Which I attribute to 


22 f : 1. . . . 5 
N ne C. { 
. found the - gravity of ſea 
- * F \ 0 N \ | : * as ©. * % 
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the ſuperior gravity of pure ſalt. Again, 


oy 


TY 


water taken up in lat, 28; N. near the Ca- 
naries, 1, oadg in the temperature of 15% + 
on the Swediſh ſcale, equal 60 of Fahr. 

end he einein Klee enten br, nd 


1 1424 


pa port is 1,0286, and by the 


laſt table we ſec that Doctor Watſon gives 


' it. 1,0883 at 63 of Fahr. as the common 


falt was here mixed with other fats, we ſeo | 


"0 he, agreement is nearer. 


It is true Lord Mulgrave found the ſpe» 
JO AP of ſea water taken up at the 
back of Larmouth ſands, to be 1, oa80 in 
the temperature of 33 Fahr, or 1,027g aʒt 
the temperature of 635 and jet he found 
the ſaline contents only r nearly, whereas 
by Doctor Watſon's table, either the ſpe- 


cific gravity. ſhould be 1,023, or if this 


were rightiy taken, Which 1 believe it to 


have been, the ſaline contents ſhould exceed 


. This difference I attribute to a fault in 
the conduct of the experiment, the evapo 
ration having been. either too quick, or 0 

_ far puſhed, or both together; cither way 

much of the falt, and of the acid of the 


earthy ſalts, muſt have been loſt. As to 
the ſpecies of ſalts found. in ſea water, they 


Aa4 may 
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acc ding to the abt t= 
gaact experiments hitherto made, only to 
|. - - thiee, viz. common ſalt, muriated ag ede 
Aung ſelenite, now and then à very ſmall 
3 pfopottion of Epſom ſalt, and of acrated 
3 lime has been diſcovered. Bergman in the 
| ſeawater he examined and above mention- 
ed, found 3,29 per cent. of common falt, 
55869 per cent. of muristed magneſia, and 
about 001 of ſelenite, and the quantity of 


ſea water he examined was about 5,52 Eng- 


Iſh pints, wine meaſure. Monnet in fea 
Water, taken up near Nantz, found 3, 4 per 


vent. of common ſalt, nearly 1 per cent. of 


juriated magneſia, and about 0,0008 of 
ſielerite. In three other experiments made 

on fea! water, taken up near Dunkirk, 

AT Dieppe, and Granville, he found the ſame 
ſualts, and alſo a minute proportion of Ep- 
ſom. Baumé , Who examined the ſea 
Wouaters taken up by Pages in lat. 34 and 
154, found each to contain 4 per cent. of 
common ſalt, o, 1a per cent. of ſelenite, and 
2 ſmall proportion of a ſalt, Which he calls 
„ e ju ee wats _ gl 
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(361) 
that its baſis burns to lime. 


This ſalt he 


did not weigh, but decompoſed it by an 
alkali, and found its baſis dried at 212% (0 


amount to about o, 4 per cent. but the 
quantity of neutral ſalt formed by its acid he 
does not notice. He alſo found o, 12 per 


cent. of ſelenite, and aſſerts, that the ſea. 


water contained alſo Glauber, but in ſo 
minute a proportion that lie could diſcover 


none, not recollecting that his calcareous 5 
falt would decompoſe it if there had been 
any; it is poſſible, however, that ſuch mi- 


nute proportions might coexiſt without 
nor Monnet's experiments on the ſea water 


near Dieppe, are much to be; depended = 
upon, as neither of them appear to have 


operated on genuine ſea water, for, as al- 
ready ſaid, that water ſcarcely contained, 


or at leaſt they extracted from it, ſcarcely | 
2 per cent. of ſaline matter, of which far 


the greater part was common ſalt, and the 
next moſt copious part was muriated mag- 
neſia, and next to that ſelenite. Both found 


an exceeding minute proportion of Epſom, 


and Lavoiſier ſays he found 0,08 per cent. 


of Glauber ; mee he ope- 


48 rated 
. x 
6 % * * 


| 


0d :- 
| dats ſame quantity. * vi, 
vo pints, or 40 pounds; ſound no Glauber. 
On. examining theſe. analyſes; it is evident, 
that none of them, eee bree 
Z 5 1 6 properly conducted. W Nen 
55 ee roads: 8 
. unaequainted with the nature of magneſia, - 
wa am convinced that the experiments of 

all choſe who attribute leſs than 3-8 per 
ent. of ſaline matter, or n to genuine {ea 
water as. in the nqnthers, ocean, un 
8 * . cent. 
5 or Ar, the extremes t and _, the ſpecific 
 -gravity of ſea water containing a is/1,0275 
in che temperature of 62 it is 
mu, found the ſpecifie gravity of ſea, water 

i taken up in the bay of St. Bricux in Brit» 
unn, to be only/1,0263- in the tempera- 
tture of 63,5 Fahr. which would be 1,0264 

at the temperature of 62. But as two 

| ſmall rivers empty themſelves in that bay, 

De) and the water might have been taken up 
tain a mixture of freſn. Glauber's ſalt is 


dhe Meditearnincan. Mera. Par, 1763, p. 


aer : 1 326, 
Th: 5 % . — a 728 
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__ ſaid to Have been ſound in the water of = 


( oby 1 N 


1 in gyvo· : The Epſom, extracted "Oh 

the ſea Water at Harwich, Newcaſtle, Ly- 
mington, &c. is as to its acid part, artii- 
cial; the mother liquor of pyrites being 
added after the ſeparation of the commen 
ſalt. That the ſea was originally much 
more falt thas at nme 
the ſequel. ene a ten "+ j 
What was, or is, ieee t of 
the ſaltneſs of the-ſea, has been the ſubject 

of much diſcuſſion, and yet not only that 
cauſe; but even the reaſon hy the parti · 
cular ſalts already mentioned, and no other, 
exiſt in it, and alſo that, of the proportion 
to each other in which they are found, | 
ſeem to me not difficult to explain, but n 


order eee eee eee 


eiples laid down in Eſſay I. 
1. That all ſubſtances ade os Pha 
ther analyſis, . muſt be. deemed ſimple until 
future experiments teach us otherwiſe. 
2. All ſimple ſubſtances muſt have been 
in the chaotic fluid, and, originally at leaſt, 
in an uncombined ſtate, ere oy 
of water alone excepted. 


ee . eee * 
ſoda, 


- 


of T5 Welte either of art 
either of them can either be decompo aud 
| or formed.” That ſoda is not the pr 


4 though in an uncombinec 
cChaotic fluid. Again, of all 3 nike 
the moſt abundant are the marine and vi- 


Sn Alt“ ure Levple 
ade in cht dente, as we know of a 
- of nature, by which 


LEA 


7 & 
— 


appears by the experiments 


| af Nr Du Hamel. Mem. Par. 1767, as 
be found the quantity of ſoda in kali to 
decreaſe progreſſively in ſucceſſvwe ahnual | 
| growths of the plant ſown in lands diſtant 
from the ſea. Both the acid and baſis 


muſt therefore bare —— e 


triolic; and of all baſes to which they may 
unite,” calcareous earth; natron, and | mags 
neſia, are thoſe which are found in the 


greateſt plenty: iron, it is true, is found 
perhaps as plentifully as any of them, but 
then its combinations with either of thoſe 
acids would immediately be decompoſed 
by any of the above · mentioned ſubſtances 
Farther, it cannot be pre 
_ vittiolic acid is an original ſubſtance; it is 
| oy” formed of ſulphur and pure air, 


ended that the 


and this air owed its extrication to volca- 
5 „ Pe oa ns nic 


0 36s 175 - 
nic heat, as ſhewn in Eſſay I. Mahn 


This point is important, and may be proved 
in another manner: If the vitriohe and 
marine acids were coetaneous, they muſt 


BS: have obtained a ſimultaneous poſſeſſion of 


could not have obtained as early a poſſeſſionn 
of the above-mentioned baſes asthe marine. 


— 


the baſes to Which they both have the 


ſtrongeſt affinity, viz. natron and calrare- 
ous earth, and, as after poſſeſſing the na- 
tron, there was ſtill a ſufficienty of calca- 
reous earth to ſaturate the reſidue of both 
of them, there ſhould neither at firſt nor at 


preſent be any ſuch! thing in the ſea as mu- 


riated magneſia, of which, however, it con- 
tains, as we have ſeen, nearly 1 per cent. 
but the ſea would at firſt contain Glauber, 


Bo common falt, and muriated and vitriolated 
lime, and ſoon after (as Glauber's ſalt and 


muriated lime decompoſe each other,) it 


would contain common ſalt and gypſum, 


and at laſt, as gypſum is decompoſed 7 


aerated magneſia, we ſhould have in the ſea 


at this day, common ſalt and Epſom ſalt 
only, or at moſt only common ſalt, Epſom 
and ſelenite, it being poſlible that there 


| ame not be enough of magneſia to de- 


8 compoſe 125 


— 
' . — Se 18 — 
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— tompo! {allithe\flenite-at firſt formed; 
dut ſiill w ſnould find no muriated/mag- 

neſia, and Epſom ſalt ſhould be much more 

5 abundant than We find it, as it 1s ſtill more 
ſoluble than oommon ſalt. Since, there- 
' Tore; the ſea docs not contain theſe ſalts in 
the proportion juſt mentioned. but does 
| Nr falt in a large proportion, which 
in the hypotheſis of - the coetaneity.. o 6 
Pr and vitriolic acids it could not 
contain, chat hypotheſis is plainly falſe v. 
On the contrary, if the marine acid be 
fuppoſed to be more ancient than the vi- 
riolic, (a ſuppoſition the truth of which 
has been proved,) then we ſhall find the 
- ſaline contentz of the ſea to be juſt ſuch, 
and in the ſame proportion, as experiments 
prove them to exiſt in it at preſent; for if 
marine acid Was more ancient than the vi- 
triolic, then it poſſeſſed the natron and cal- 
1 previouſly to the exiſtence of 
the vitriolie; and as muriated lime is de- 


80 compoſe op we: . we en | 


i eden the ſola 3 . in ie 3 
e ſolation of ſiliceous ſubitances, or, ra- 
cher e maintained 1 it for 122 7 _ gs 
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| N neſia carmot be ſuppoſed to have been ſufſi- . 


.cieathy. abundant to precipitate all the mu- 
riated lime after the exiſtence of the virriolie 
acid : as this acid was at firſt ſulphureous, 
it oduld not decompoſe. the common ſalt; 
but as there was a ſufficiency, and even a 
ſuperabundance of lime, or acrated lime, it 
any of it were ſufficiently oxygenated to de- 
compoſe the common ſalt, the vitriolated 
natron and Glauber's ſalt, thus formed, 
would immediately be decompoſed by the 


muriated lime, and thus the ſea would at 


laſt, after the interval of ſome years, poſſeſs 8 
What it now exhibits, common ſalt, muri- 
ated magneſia, and ſelenite; the common 
ſalt in the greateſt proportion, as it is the 
baſis to which the marine acid has the 
greateſt affinity; the muriated magneſia 
ſhould be the next moſt abundant, as it was 
formed by the decompoſition of the muri- 
ated lime; calcareous earth being the ſub- 
ſtance to which the marine acid unites | 
moſt willingly after alkalies, and, conſe- 
quently, originally muriated lime exiſted 1 in 


ES: Wa 5 


nr ſoluble: Sclenite would, 
indeed, if wwe conſider the quantity of it 
originally formed, be more abundant were 
it not for its ſparing ſolubility, for zoo or 
500 parts of water are required to diſſolve 

one part of it, conſequently it cannot be as 
abundant in ſea water as the more ſoluble 
ſalts. Hence alſo we ſee why no traces of 

alum were ever diſcovered in the "ſea, 
though it is much more ſoluble than ſele - 
nite, as acids unite to argil leſs willingly 


I than to calcarcous carth or magneſia; and, 


nenn none was ee wages w 5 


. 4 0 I be 455 | ee ; : * , | 
of 8 Salt i in a e Form, 1 ar | 


Book alt! FO W in . ut in 
5 0 of the four great diviſions of the globe. 
In Europe it is found in England, Spain, 
Auſtria, Stiria, Hungary, A ARR Po- 

land, Swiſſerland, &cc. 
mob ande ene e obſerrations | conceraing 


| 75 


. * ö 3 the foci b of the 2 an- 
. cient ſhell fiſh. TT: 5 | 
1 5 10 That 


0 369 ) 
e Tbatät is found moſtly in ſtrata, but 
— though rarely, in veins, as near 
| the banks of the Ebro, Bowles, 374. and 
at Friedenberg in the Dutchy of Salſburgh. 
3 Mem. Lauſ. 388. and ſometimes it 8 
3 Whole mountain. 
27. The ſtrata are parallel to each cl 


horizontal or undulating, commonly 1 inter- 5 


lined with thin ſtrata of clay, or gypſum; 
©, thus they are found in Hungary, Born Hun- 
gary, 140. 144. And in Auſtria and Tran- 
ſylvania. 1 Gerh. 144. In Permia and Si- 
beria. Maquart, 67. In Swiſſerland. 2 
Mem. Lauſ. and Wild's Tracts, and in ſome 
parts of Spain. Bowles, 376. The loweſt 
_ ſtrata are the thickeſt, the upper gradually 
thinner. Mem. Par. 1762, 1055, in 8vo. 
But ſometimes theſe heterogeneities, inſtead | 
"of lying between the ſtrata, are diſperſed i in 
the ſalt, as at niche, and in England. 
Maquart, 59 
3. That it is e wind itt bis. 
tuminous clay, and ſometimes with that 
and pyrites, as in the county of Salſburgh, 
Bavaria, Stiria, &c. > Mie: Lauſ. a * 
Ann. A 8 
4 That it generally SSSR on'a \ bed of 
| 8 b 5 e 
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: |indumted . 3 Desen Ruſles, 
| . 

. Thatit ivalmoſt ahrajs accompanied 
with pn, either mixed with the ſtrata - 
chat cover the falt, or Vrming one of thoſe 
ſtrata, or at leaſt conſtituting hills or hil- 


© locks in the vicinity of falt mines; this has 
bpbeen obſerved in Upper Auſtria, Hungary, 


and Tranſylvania, by Born. Hungary, 144. 


er mixed with it. Ibid. 165. And in Spain 
by Bowles, 164. By Count Razomuſki in 
Sialſburgh. 3 Mem. Lauf. 398, &. By | 


Guettard in the mine of Wilickſa in Poland. 
Mem. Par. 1762, p. logs, in Byvo. By Pal- 


: las in that of Metzkiin Aeon 3 ee By 
Ts wertes Rufes, p. 4719. By 
. Gypſum is alſo its bund winder 


bh — * 


dhe indurated clay on which falt rock e. 


_ 2 Mem. Lauſ. Part II. 7. 5 


7. Its generally found among ane : 


ha; either in valleys, plains, or moun- 


kains, on the deſcent, or at the foot of, or 


ſurrounded by, primary mountains of gra- 
nite, gneiſs, prigitive. limeſtone,” &c. At 
Are near Algiers, the ſalt pits are ſur- 
rounded by mountains, in winter they are a 
6 "2 in ned Toad: — 8 e 
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229. The falt mines of Wilickſa are in as 
elevated valley at the foot of the Carpathian | 
mountains, and thoſe of Salſburgh, Bavaria, 


Calabria, and Spain, are at the foot: of 


8 e eee TR. nen in | 


. NES ee 
iis it  alſo-axiſts in . Is n 
in Siberia, as ſalt lakes are found in them, 
per Pallas, I Born, Phy. Arbeit, 21, and 1 m 
the deſert primitive plain of Cobea. i Act. 
Petrop. 38. formed at the earlieſt period of 
| the exiſtence of the globe, when the ſea was 
abundantly more ſalt than at preſent. 
8˙. It is alſo found, though very rarely, 


75 at great heights, though never at the ſum- 


mit of a hill: it is ſaid that the ſalt mine of 

Aubonne in Savoy, i is nearly in the ſnowy _ 
region; more commonly at conſiderable 

depths. The mine of Torda in Hungary, lies 

at the depth of 36 feet, Born, 141. that of 


1762, 8vo, p. 1055. that of Durenberg at 
the depth of 1320 feet. 3 Mem. Lauſ. 290. 


Wilickſa at the depth of 500, Mem. Par. 


Some others in Siberia are within a few feet = 


ol the ſurface. At Norwich at the depth 
of 120 feet. 3 Jars. 332. In ſome parts 


only 100. 2 Phil. Trahſ. abr. 523. 1 
| 1 The ſtrata that cover rock ſalt are a 1 5 
I 


1 
| 

N 
M$ 
if 
| 


8 


7 


i 5nd 


| =, 372 iy. 
bed, an; clay more or leſs eee | 
frequently coloured and bituminous; ſand 
often micaceous, limeſtone, gypſum, ſand - 
ſtone with an argillaceous cement. At 
Peſuckna in Hungary, the ſtrata are mould; 
black ſpotted clay mixed with mica, mic 
deous ſand, black ſtrong melling elay, under 2 
Which the ſalt repoſes. 1 Gerh. Geſch; xii. 
80 alio the ſoil that ſurrounds and covers 
che mine of Illetſki in Siberia is ſandy- 1 
, Herman, 3 39, &c. 3 Deſcouv. Ruſſes, 
134. Near Mingranilla in the province of 
Velen in Spain, there are hillocks of ſalt 
- covered with gypſum. Bowles from ſeve- 
ral adjacent circumſtances concludes, with 
great probability, that the gypſum was ori- 
| giraly covered with limeſtone to the height 
of 800 feet, which was waſhed off by an- 
cient inundations. The whole is on a de- 
keen, for you deſcend to arrive at the hil- 
| locks. Spain, 164. 166. At Wilickfa- the 
| ſtrata are ſand, clay or marl flate, lime- 
| ſtone: even when limeſtone does not form 
one of the ſtrata, it is at leaſt found in the 
über od, or ſurrounding the ſalt 
mines. At Norwich the ſtrata that cover 
0 ſalt are ſand and indurated (perhaps 
ee 1 8 or thale.. 3 Jars. 332. 
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At Totda, in Hungary, the upper ſtratum 5 

is alſo ne, ys 5. at Mingranillas 2 
10. ne Wan bake . bo 

| detected in the ſtrata that cover rock ſalt; 

rhus at Wilickſa. ſea thells are found in the 


| clay that forms one of the ſtrata that cover 
it. Mem. Par. 1562, p. 1055, in gro. and 
the bones of land animals. 8 Lempe Mag. 
4. nay, madrepores and bivalves are ſound 
in the ſalt. Maquart 5 1. 16 Roz. 463. 
the concomitant limeſtone alſo contains 
marine petrifactions. eds ee l 
11“. Many mountains entirely confiting 
of falt have been diſcovered. The ſalt 
mountain of Cordona in Valentia,' is from 
4 to 800 feet” high, and about three miles 
in circumference. Bowles 406. Fortis men- 
tions ſeyeral in Calabria, attended withſome 
of gypſum, ſeveral in the ſtates of Algiers | 
and Tunis are mentioned by Shaw, p. 329. 
and another in the province of Aſtrachan. 
3 Buff. Min: 8vo. p. 371. the falt in this, 
however, contains a mixture of foreign in- 
gredients, the nature of which has not 
been accurately determined. The falt of 
the mountain Jibbel Hadiffa 1 is. of a pur- 
TT Db 37: | mu 
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e Sbldur and bitter, but Whether the 


bitterneſs proceeds from glauber, or muri- 


ated lime, « or magneſia, or ſome two of them, 
is not known, but that it proceeds from | 
one or other of them is certain; as this bit- 


— terneſs is eaſily maſhed out. In the pro- 


. vince of Yakoutz, in Siberia, mear the river 
Kapende there is a mountain of ſalt 180 
et high, and 120 in length, but at 3 2 of its 


height it is covered with a ſtratum "of red, 
clay, which reaches to its ſummit. 1 


* Voy. 342, cited by Maquart, 82. 


| Patrin ſuſpects that many granitic moun- | 


* contain ſalt, which, he thinks, has 
been the cauſe of the deſtruction of many 
of them, and at this day promotes the de- 


. compoſition of many chat ill exiſt; hence 
be derives the ſalineferous, ſandy plains of 
Siberia, 4 Nev. Nord. Betyr, 167, 174. 
but it more commonly, at leaſt, proceeds 
from falt Tprings beneath the ſand. ' See 1 
rs. NP, die — Erxe Para a 
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7 15 Rock galt 5s er | vations ae; 
htc, red, orange, purple, blue, and green; 
| the white contains argil, and ravrnted| 
5 9 deen gypſuc and mhetiria66@ Hethsg 
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"Os the blue manganeſe, and the green 


copper, per Haſſenfraz, 11 An. Chy. 74. 


theſe colours are, however, ſometimes of+ 


tical illuſions. 


e The quantity or mats of Alk May 
diſcovered in many mines is enormous. | 


The mine of Torda is from 30 to 40 fa- 
_ .  thom thick, its form, where worked, cir- 
- cular, and its diameter 14 fathoms; that of 


Coloſer has its thickneſs 60 fathoms, and © 


its diameter 30. Born. Hungary, 140, 143. 

to ſay nothing of the parts not yet worked. 
The mine of Karaulnaia Gora, in Siberia, is 
_ 60. fathom long, 9 or 10 broad, its depth, 


as yet unknown, it having been worked 


only to the depth of 3 feet. 3 Deſcour. 
Ruſſes, 145. The famous mine of Wilickſa, 


in Poland, is, according to Mr, Goxe, 6691 


feet long, 1115 broad, and 743 deep, as far 
as its extent is known. 1 Coxe, 197. The 
ſtratum of rock ſalt at Norwich, in Che- 
ſhire, is 50 feet thick. Dundonald on the 
Salt Manufacture, p. 2. Add to this, the 


ſalt mountains I have juſt mentioned, and 


the vaſt quantities of ſalt yearly extracted 
m different parts of the world” from falt 


B b 4 . ſprings, 


* 


tteryals during the period of the diminution 


5 1 5 Ez * = 
F lakes, en all of. . 


flow from maſſes of rock falt. ol: e 


FL On weighing the. various. DE 

5 juſt mentioned, it muſt appear very evident 
that rock ſalt derives its origin from the 
ſea, and: that the ſpaces which. it mo- OC 
5 cupies were originally vVaſt hollows, ſuc- 
5 ceſſively filled with ſea Water at diſtant in- 


. the level of the ſea, to nearly its preſent 
35 height, that is, antecedently to the general 


deluge. Its diviſion into ſtrata, the, paral- 


5 leliſm of theſe ſtrata ; ; their hotizontality, 
| where, the leyel of the baſis would allow of 


5 5 Its the undulations obſerved on its ſurſace; 


the marine ſhells found, not only in the 


ſtrata that cover. it, but even between, thoſo 


of the falt itſelf ; the thin beds of argil, 
= and particularly thoſe of gypſum, inter- 
N cepted very frequently between its ſtrata; 
all beſpeak a marine origin, and its inland 
ſituation, and the great heights at Which 


it is ſometimes. found, proye its depoſition 


to have aper bs. a he, tent of *. 
ſea. 


5 T0 Pas a juſt: tes of Shs 55 5 Saſs 40 
5 formation, we mh Wege, that the ſea; 
233 8 f 5 * 
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originally containgd much e mat · 
ter than at preſent, for it is now-deprivetl - 
of thoſe vaſt ſaline maſſes that exiſt in every 
quarter of the globe, as ſne wn in the Iath ob- 
ſervation, which: originally had exiſted in the 
chaotic fluid; it is therefore not a harſh con- 
dcluſion, that it originally contained twice 


more ſaline matter, than it at preſent does, 


and fince at preſent it contains about of 
its weight at a medium, that originally it 
contained d part of its weight of ſalt. 

This being premiſed, we may ſuppoſe the 


5 hollows that form its preſent mines, to 


have been originally filled by the ſea, and 
afterwards, abandoned for ſome, time after 
its retreat. In this interval the aqueous | 
part would naturally evaporate, and form a 
bed of ſaline matter, but at the return of 
a ſpring tide theſe hollows would again be 
filed; the clayey particles would ſubſide. . 
before this ſecond portion of water could 
be evaporated; and the gypſum would alſo 
be depoſited long before the cryſtallization, 
of the ſalt; and thus the beds of clay and 
gypſum intercepted between the ſtrata, ac- 
cording to the ſecond obſervation, ous - | 
bs, formed. Hence it * e 
Wes follow, 
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e that the 3 ſalt 
mould be the thickeſt, for in proportion as 
the cavity was filled with depoſited ſalt, in 
the ſame proportion its capacity for con- 
3 taining ſea 1 water was diminiſhed, and con- 
_  ſequently. the ie ſucceeding ſtrata were pro- 
=” thinner, It may be aſked, why 
all hollows and cavities did not equally be- 
come ſalt mines, ſince the ſea water during 
its retreat muſt have equally filled all of 
them? The anſwer is eaſy: thoſe cavities 
could only become falt mines, whoſe bot- 
tom and ſides contained ſuffitiently. denſe 
1 of clay, particularly bituminated clay, 
3 alone could detain the ſea water, and 
prevent its percolation; hence as ſtrata 
e argil- are very rare in primitive mon- 
tains, the hollows of primitive mountains, 
| except in a few rare "inſtances, contain 
none. Hence alſo gypſeous mountains, hills, 
or hillocks, are frequently found without 
al the ſalt is never found without gyp- 
ſum, unleſs the gypſum were waſhed off by 
_ ſubſequent inundations, for as gypſum re- 
- quires a large portion of water for its folu- 
tion, it would be depoſited long before the 
water could ä or run off, and 


— 
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| therekore did not require that the ſea ſhould 
be teſtrained by clay, or bituminated clay; 

| both: the time and the evaporation requiſite 
to its depoſition is 100 times ſmaller than 

- requiſite for the depoſition of common ſalt. 
The various ſtrata that at preſent cover the 
mines of rock ſalt, proceed from the difin- 
tegration and decompoſition of the pri- 


mitive mountains, at whoſe feet they lie, 
| after the retreat of the ſea; hence, not onlß 


ſea ſhells, but the bones of land animals, 
are ſometimes found i in them, according to 
BY dar roch obſervation. Wir reſpect to the 

s of ſalt mentioned in the 11th 
| . there is great reaſon to think 


that they were alſo originally formed in 
vaſt cavities, but that the earthy and ſtony 


ſüubſtances that formed theſe cavities were 


carried off by ſubſequent inundations it 
deſerves to be remarked, that theſe moun- 
— tains have been obſerved only in countries 
| bordering on the Mediterranean and Caſ- 
pian, namely in the province of Valentia, 
in Spain; near Algicrs, in Africa; in Cala» 
bria; aud in the province of Aſtrachan. 


No it is well known, that both theſe ſeas © | 


had once ravaged all the neighbouring coun- 


es: - 


- 
— 
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bien with: irreſiſtible violence, and PR 


diminiſhed, though not deſtroyed, the ſaline ; 


mountains. Hence no hillock of gypſum; 
or any trace of it, is found near the ſalt 
mountain of Cordona, and Bowles expreſoly - 


Cr tells us that the ſalt mine of Mingranilla 
was onck covered with carth and ſtone to 


8 height of 800 feet, though at preſent 
is only covered with ua ſlight ſtratum of 
gipſum; all the ſuperior earthy and ſtony 
matter having been ſwept away by floods. 
Spain 164, 166. The great and cautious geo- 
logiſt Sauſſure obſerved in various inſtances, 
indications of the deſtruction of mountains 
by inundations. 2 Sauſſ. 127. 5 Sauſſ. 
441. 6 Sauſſ. 91, 154. 244. that near 
the Kaptindei, in Siberia had evidently its 

ſides torn off by an ancient i 
Some may perhaps imagine, that if ſalt 
mines were formed before the univerſal de- 
luge, their ſalt ſhould be diſſolved in that 
immenſe maſs of waters; to theſe I would 
. obſerve, that the ſalt mountain of Cordona 
has been expoſed to rain ever ſince the de- 
1 and even waſhed; by à river, and yet 
i fill» ſubſiſts; the other ſaline mountains 
en e muſt alſo have withſtood 
+ +» Ros INE innumerable 


tm ) 


— floods of rain, ſuch as gene- 


rally fall in hot countries, tai ſalt, though g N 


| when pulveriſed and agitated it be ſoluble 


in three times its weight of water, and in 


| a. hort time, yet when in large maſſes and 
at reſt, requires a very conſiderable ſpace of 


time to diſſolve it, even in ten times its 


_ weight of water; thus Bergman found 
ſalt kept in agitation, ſoluble in 10 times 


its weight of water in one minute, but 


When. at reſt the ſame quantity of ſalt 


lution. 5 Berg. 114. In Tranſylvania a 
rivulet of freſh water flows over a ſtratum 


of ſalt without any contamination of ſalt, 


being preſerved ſrom it by a. ſtratum of | 


earth Which it » depoſits. ,, Wild, / ler 


Salines de Bex, 120. See alſo 2 Deſcouv. 


Ruſſes, 34. In many / inſtances, bitumen 
flowing from: the neighbouring mountains, 
muſt have entered into theſe cavities when 


filled with ſea water, and during its evapo- 


ration; this mixing with the clay already 
contained in the water, or that accom- 


panied the bitumen, muſt have enveloped 


the ſalt, and prevented its regular cryſtal- 4 


lization, and after the bitumen had flowed 


JJ 


3 


„ 
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perincumbent preſſure, have been forced 


into the veins through which the bitumen 
had flowed, and thus the ſalt veins in tlje 
mountains of qa Bavaria, 29275 AP 5 
* have originated. „ 
Among the many neil hypotheſes of 


Mr. Buffon to explain the origin of mine- 


rals, no inſtance occurs in which the po- 

ers of his imagination have proved ſo evi - 
diently inſufficient to impoſe even upon 
bimſelf, as in his attempt to explain the 
origin of ſea ſalt. This we muſt infer from 
the glaring 2 into which he 


falls. 


In che firſt 1 of the e to c 


his Natural Hiſtory , he tells us, that acids 
and alkalies ſhould rather be conſidered as 
_produdts of art, than as natural ſubſtances, 
but in the third volume of his Mineralogy 


(a ſubſequent work) he tells us, the ſea was 


originally acidulous, and acquired its alkali 
only from the deſtruction of organized ſub- c 

ſtances . Before we advance further, let us 
5 examine has Pe 1 theſe. EI ſub- 
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- ſtances. malt be either of the animal or 
vegetable tribe. Now no marine animals 
Could live in the ſea before it became ſalt 
= no more than they now can in freſh water, | 
and ſtill leſs in acidulous water; it was not 
therefore from any alkali reſulting from the 
deſtruction of theſe, that it became ſalt, . 
nor, indeed, are fiſh known to contain any; 8 
3 could it derive its falt from the de- | 
ſtruction of vegetables, for the kali and 
bother vegetables that contain the baſis of 
ſea-falt, acquire it from the ſea, and con- 
tain none when at a diſtance from it; but 
his embarraſſment does not end here. Ac- 
cording to him, 1 Epoques, p- 132. Anno 
Mundi, 30 or 35000, the globe was ſuffi- 
ciently cooled to permit the condenſation of 
the watery vapours that ſurrounded it; the 
ſea was thus formed, it covered the earth 
to the height of 13000 feet, and nothing 
but the ſummit of ſome few mountains 
ſurpaſſed it. Yet at this period, he ſays, 
the ſea began to be peopled with ſhell and 
other fiſh, with which no ſpecies at preſent - 
known exactly correſponds, as curnua am- 
. monis, &c. of a'prodigious ſize, and theſe ” 
| ſabſiſted from anno mundi 30 or'35000 to 
. 88 ge ns 


oe TO Wy; 5 
bn mundi 40 or 4500, ny the bis 

. which vat firſt was too hot for our preſent 

ace of fiſh,” 'became too cold for tlioſe an- 


cient ſpecies. Here he ſeems to have for- 
gotten the origin of ſalt; for if theſe fiſh 
exiſted when the ſea covered the whole 
earth to the height of r 300 feet, Where 
could the vegetables have grown from whoſe 
7 deſtruction the acidulous ſea, he ſays, ac 
quired the baſis of common ſalt? He has 


even deprived himſelf of the reſource of 


deriving this baſis from kali, or any known 

vegetable, for he tells us, that the earth was 
at this period too hot to bear any known 
ſpecies of vegetables . He even aſſerts 


ttt fiſn and vegetables ori ginated at tie 


ame time. How then could the ſea have 
acquired the ſalt neceſſary for the exiſtence 
of fiſn? even if the Andes, Mont Blanc, 
the Tartarian mountains, and a few others 
riſing above 13000 feet, did bear kali or 
ſome other imaginary alkaliferous. vegeta- 
bles, How could the ſea acquire this alkali, 
_ fince, according to him, it never covered 
5 them? mm it had, "Row, many, millions 
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3 ghar nina: be requiſite! for the ptodue- | 
tion of ſ much as enters into the compo- 
ſition of all the ſalt now in the ſea, and in 
the earth? The vaſt ſize of the moſt an- 
cient. ſpecies of fiſh. he aſeribes to the great 
heat which he gratuitouſly ſuppoſes the ſea 
to have originally poſſeſſed, whereas it may, 
with greater probability, be attributed to 
matter, as ſelenite, originally contained in 
it; in this reſpect, at leaſt, it is certain that 
the ancient ſea. differed from the preſent, 
No other geologiſt has attempted to a- 
count for the origin of the Alkaline part df 
ſea ſalt; none, except Mr. De Luc, has 
felt the importance of ſearching into the 


origin of the ſaline maſs at preſent con- 


wal in the ſea *; r. W 1 8 


Il eſt indubitable pour tout 1 . et 
Kclaire, que la mer actuel eſt le refidue d'un liquide 
dans le quel ſe ſont formes tant nos ſubſtances minerales 
que notre atmoſphere, il n 'eſt done pas indifferent davoir 
preſent A à Veſprit que ce reſidue contient encore la mag- 
neſio, la terre calcaire, 1'acide vitriolique, et probablement 
d'autres ſubſtances tenues que nous ne connoifſons pas 


5 encore, et dont la connoiſſance pourr ait nous conduire 


wo des deſcouvertes ſur 4 N Kc. 40 
Roz. 20%, e : | | 
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chat the ſaltneſt of the ts 
. e des enge Nc apy ary | 
and, conſequently, that it >conſtantly in- 
ereuſes but if they anciently conveyed int 
it no more than they, do at preſent, an in- 
numeruble ſeries of ages would have been 


requiſite to tender it as falt as it now is. 
OT Sarbly nd fiver can convey into it as much 
z the river Cardonero, which waſhes a 
eee dis and yet at the, diſtance, | 
of nine miles from the mountain not a par- 
diele ef ſalt can be diſcovered in its water, | 
and Bowles, who remarks this peculiarity, 
..- affirms he made a number of experiments 
is, on the whter of rivers at their mouths, and 
never could fifcoyer: any, though ſome- 
times he had elſewhere detected d part 


18 of ſalt. Spain, 40. 409. we muſt, there- 


fore, ſuppoſe, as he was not ignorant of 


chymiſtry, that he: uſed the great teſt of 
matine acid, the ſolution of nitrated ſilver: 


this diſcovers 1 grain of fat in 48000 grains 


of water, and if a river waſhing a mountain 


of alt does not carry off e purt-in ſo 
Warth a climate as that of Spain, How little, 
cen other rivers contain not placed in fuch 
1185 favourable. Grcumftances? How. few. paſs. 
5 „ © 5 through 
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| thomghany rats. of the earth containing 
alt How few, therefore, can we ſuppake © 


to contain it in any proportion ever ſo mi· 


and waſtred into it by various drains, does 


not contain ws n ek. e 5 
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attention. to falt, prings/anfl lakes; they 


have ſuppoſed their contents to be the ſame 
ax thoſe of the ſea, though in fact they are 
very different either with reſpect to the 
| ſpecies of ſalt they contain, or their Propor- 

tion, or both; this will appear from the 


few. inſtances I ſhall adduce out of many; 


for ſalt ſprings, in particular, are much _ 
more numerous than the known mines of 


rock falt: there are mam in England, as 
in Cheſhire, MWorceſterſnire „Staffordſhire, 


Cc 2 =; 50 


i e up at Billingigate,.; impreg · 
—_ as it may be ſuppoſed to be, with 
bea ſalt from the quantity uſed in London, 


EDT in nana), de N 


Hampſhire, &c. Several in France, Swiſ-. 
 _ Stiria, Siberia, dee Germany lone 


28 
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= are much the ſame as thoſe attend- 
ant on rock ſalt; theſe ſprings are found 


8 iſſuing chiefly from ſecondury ſtrata, and 


the hills they proceed from are frequently 
 gyplevus, i or at leaſt contain that ſubſtante; 


they are oſten ſurrounded by limeſtone, 
ſtrata, and theſe generally cover indurated 
clay. Sometimes they iſſue from gypſum,” | 
as at. Frankenberg. Charp. Saxony, 377. 
Sometimes from indurated clay; ſome- 
tines from limeſtone or marl, rarely from 
ſandſtone. 2 Mem. Lauſ. Part II. 8. De- 
_ſeript. Pyrenées, as; Sometimes they lie 
* very deep, und are covered with various 
ſtrata; thus at Altkofen,” chey lie at the 
depch of 575 feet; the uppermoſt ſtratum 
is clay § Saxon fathom thick; the next 
lüb grey ſtone-marl 24 fathom, under 
this is a browiſh red looſe marl 10 fathom, 
in Which are ſome thin widely kparited 
d of " gypſurn; mew is Fucereded 2 *. 
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FO 0 89 ) 
fathom.” of lamellar: gypſum, with a ſow: | 
interrupted ſtrata of clay, and, laſtly, 
fathom of pure lamellar gypſum, under 
Which the ſalt water is found, Charp. A 
| Sometimes they burſt forth from yery ele- 
. vated ſituations, as thoſe of Spain. Deſeript. 3 
1 8 Pyren. 28. At Shoncbach, ſalt ſprings 
| were diſcovered at the depth of 240 feet; _ 
at Dorrenberg, at the depth of 720. 1 
Gerh. Geſch. 134. The ſaliniferous hill 


* 


Konigſhorn in Weſtphalia, conſiſts of marly 
| limeſtone repoſing on ſemiprotolite ; ms 
adjacent plains there are ſeveral Galt ſprings, 
1 Klaproth, 356. The ſalt ſpring of Pyr- 
mont iſſues from a reddiſh zh ſhot mica- 
ccous ſandſtone ; it lies deep, and is raiſed 
by a pump. 1 Weſtr. Abhand]. 281. Some 
have ſaid that ſalt ſprings are never found tg 
above rock ſalt, but always lower, 2 Mem. 
Lauſ. Part II. p. II. the contrary, how- . 5 
ever, has been obſerved in England, for „ 
- falt ſprings were diſcovered both above and | 
below the level of the Norwich bed of rock 
„ the upper being impregnated by reſting $ 
on the bed of falt, and the er by run- 
ning from it. 2 Watſon, 39. | 
Moſt of the ſalt ſprings in Bris; ; 
HR 0 C 3 | 1 


- 


» 


Sab, Stirta, 2 Sweifferlan | 
_ larly the farnous ſprings of Aigle inthe - 
Canton of Berne, are thought to proctet 
from falt diſperſed through, cee | 
- bituminous indutated clay or "phi Rn 
"Salt ſprings | are frequently diſcovered by 
the yegetables that grow tiear them, and 
Wich ate peculiar to faline foils, ws Ti. 
glochin Maritim, „ Salicbrnia, Salter. 
Are polium, Glaux Maritima, 1 
In Siber falt ſprings have been ws 
1 betwürt hills of jaſper, 3 Defcou- : 
vertes "Ruſfes, 161, and thoſe of Navarre 


ite from primitive limeſtone, 'Doleript, 


ren. 25, 26. hence they. are | not firan- | 


. to primitive mountains. 


Klaproth analyſed ſeveral” ofthis falt 
* rings of Konigſhorn in Weſtphalia, he 
found them * all 1 contain, beſides com 
mon ſalt, from I ver of 1 N 
lime, a ler proportion of ſelenite, but 
_ only .. rere of muriated magneſia, the 595 85 
portion of common falt was only 2 at 
moſt; chough theſe ſprings flow through | 


| mart, ab as acrated lime Jobs not decom. 


deu a 
* * LY ; 5 he ; 


Cay 


poſe undd magnolia, the almoſt: en- 
tire abſence of this ſalt cannat be derived 
from that” eauſe; the rock ſalt therefore, 
from whence this ſpring flows, muſt have 
"been. depoſited before the muristed cabz 
_—_— contained in the ſea had _ 
n by aerated magneſia. i 

Weſtrumb analyſed. the ſale rings of 
nN and found them to contain, be- 
fides common ſalt, alſo muriated magneſſa, 
and a very minute proportion of Glauber, 
and ſelenite; but in the old ſpring of Laine- 
burgh, he found a much larger proportion 
of theſe ſalts; for 100 parts” of this brine, 
by his analyſis,” contained 25 'of common 
falt, o, 2 nearly of murigted magneſia, and 
ſome what leſs of Glauber and ſclenite. 
HFellot analyſed the ſalt ſprings of Mont- 
morot in the year 1760, a period at which © 
the nature of magneſia was not known in 
France; beſides common ſalt he found in 
them both Glauber, ſelenite, and myriated 
(magneſia) deliqueſcent ſalts, with ſome 
| particles of bitumen. TOs: Par. „ 
546, in 8vo. e 

The quantity of ſalt 2 l 
from ſalt ſprings is aſtoniſhing, as the few 


Cc 4 | inſtances 


(3) 55 


© wn Lihall now mention nn, 
ſhew';; a fingle pit at Norwich yields, at an 
average, 4000 ton, or Sooοοοοο pounds 
2 Watſan, 41. the; ſptings at Koni . 
in Weſtphalia, 11850511 pounds. 1 Kla- 
proth, 389. che old ſalt ſpring of Luneburg 
Vields 75600 gallons, of brine in 24 hours, 


pe 55 and computing the gallon to weigh zlb, 
„„ (and it muſt be more) it yields 604809 lb. 


gt brine, of which i is ſaline matter, almoſt | 
entirely common Halt, equal 1 51a lb. x 
| aboye 55 million yearly.. 1 Weſtr. Abbandl.. 


5 | 295. What then, muſt be the yield of all 


the other known ſprings. in different parts 
| = the world, and how tome the _ 
ys of common falt? 92 70 


— 


Salt 13 are dee the reſult of the 
accumulation of the ſtreams of falt ſprings; 5 
they are found principally i in Siberia and 
. che Crimea, ſome alſo in Ruſſia, and many 
= in Africa, often on the Fiat of moun- . 

. | 8 


* A on Rows,” 2 | Dilobli, Roſie, 36. and in 708 15 
Crimea, 1 W 301, 895 


on 


C 398 5 
n the mountain of be one af 


thoſe that form the chain of Inderiki, there 
is a falt lake environed by hillocks of gyp- 
ſum, and its bottom is clay ; the ſalt fre- 1 
quently cryſtallizes. in the ſhallow: parts in- 
to a ſolid cake by reaſon of the eyaporation _. © 
during the ſummer, for it is ſupplied by ., 
ſubterraneous ſalt ſprings. Pallas 3 Deſcou x. 
Ruſſes, 419, 430. that of Bufskunzatzkoi, e 
on the banks of the Volga is about 30 miles 
in cixcumference. 2 Deſcouv. Ruſles, ae - 
Gmelin mentions another called Jamicha, 
"whoſe: water is ſaturated with ſalt. Voy. ; 
p. 100. all have gypſum in their vicinity. 

Maquart 84. 2 Deſcouv. Ruſſes, gl., Near 
Schaſkojam, in Ruſſia, there are three alt | 
lakes ſupplied by falt ſprings, 1Deſcouy. | 

Kuſſes, 46, 46. In the neighbourhood of 

Aſtrachan there are ſeveral ſalt marſhes.. 
3 Deſcouv. Ruſſes, 85. the Caſpian itſelf 

| may be regarded as a vaſt ſalt lake, receiva 
ing its ſalt from the neighbouring ſprings, 

3 Deſcouy., Ruſſes, 80. it contains rather 
more of glauber than of common ſalt. Ibid- 
85. The lake Aſphalt, otherwiſe called the 

dead ſea, contains more ſaline matter than 
any other known lake or water; Lavoiſier 

e it to contain, 1 por cent, that is 6 of 

common 


7 5 Mediterranean, and in the waters of Peccais 
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— falt and = ne ee of mu- 
riated magneſia and mutiated lime; he 
Sound its ſpecific" gravity-7;24061, but in 
What temperatute he does nat tell, probably 
at 10 of Ream. Mem. Par. 1778, p- 69, 
71. Rxiſſon at the temperature of 63,5 of 
Fahr. "Foun: it weteg, eee 
5. . e ee 1515 
—— anatyſs has been given ofthe 
ies of any other lake; but from the en- 
iſtence of Glauber's ſalt, and muriated lime 
in ſererel of them, it is plain that their 
. is very different from that by. 
the ocean. The "Glauber found in the 


7 "T0 communicate with it, is eaſily ac- 
| + counited for, it being the product of the nu 


merous volcanoes: that actually exiſt in its 
- lands, or vicinity.” 3 Bergm. 268. but in 
the neighbourhood of ſeveral ſalt ſprings 
and falt lakes the exiſtence of volcanos has 
not even been ſuſpected, its origin muſt, 
therefore, be deduced from other cauſes. 


With reſpect to the Caſpian, theſe are not 
Fo r e this ſea waſhes the feet of 


ſeveral mountains N e and 


|» Hem Par v f Sec in be. 


other Y 


„„ 
other: Galytaicated: orcs e; theſe in fte of 
Senken ether fall or are waſhed into 
mit, and thus, much of the common falt 

muſt in a courſe of ages have been decom- 
poſed; the traces of ſuch actidents ſtill 
exiſt, as vitriols have been diſcovered buried 
in the ancient ſandy bed of that ſea F. In 
other caſes the Glauber might have atiſen 8 
from a mixture of native ſulphur, or py- 

rites and common ſalt; that pyrites fre- 
quently penetrate or ſhoot through various 
ſtones of all the genera, is well known; by 
long expoſure to the air and moiſture they 
are at laſt vitriolized, and their acid preys | 
on any baſis to Which it das an affipity. ; 
Thus Werner in an old mine at Scharfen- 
berg found ſelenitic cryſtals in the rifts of . 
|  @& heap of granite dug out of a mine 200 
years before, and in that part only of the 
| granite which had withered by expoture to 
the air; and, conſequently, the cryſtals were 

of recent formation: the matrix of the 

mine was a calcareous ſpar, and pyrites 
ftill exiſt-in it, hence the origin/ of the vi- 
triolic acid is evident. 2 * du Nan. 
7 * 


* '3 Deſcour. Roll, 65 + Thid. 93. | 
| * 


. RRR : 
ide of which is formed of red argillite, and 
the other of bituminous marlite, with which 
it is alſo vnulted, and the whole Covered by. 


To limeſtone;..Glauber'is found ic 36H 
| dhe atgillite; as chere are ſalt mines hear 
Hildeſheinaz it is probable/ that ſome ex- 
iſted in the argillite ; the marlite alſo fre- 


went contains native ſulphur; and thus 
ite exiſtenee of the vitriolie acid cannot be 
ambiguous, per Hofmeiſter, 1 Chy, Ann. 
1790, 46. The Glauber: thus formed is 
© + itſelf frequently decompoſed, and the na- 


tron which formed its baſis ſet free, or at 

leaſt leſt in a hepati ſtate; this decompo- 

ſition ariſes from a mixture of petrol or bi- 

ttlmen, Which, in a long courſe of time, 
gradually deoxygenates the vitriolic acid, 
A4 and leaves it in the ſtate of ſulphur. Thus 
in the territory of Debrezin near the lake 
N Bogod in Hungary, natron is found in a 
ſtate of efflore ſoence, but mixed with a 
greaſy ſubſtance, and ſome proportion of 
- | _»__. Glauber, Mem Berl. 1770, 13. 16, 17, and 
„„in che neighbouring lakes of Derctike and 
pe Soboſlo nothing but Glauber is found. 2 
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Wich petrol, and frequently in the ſtate ß 
à hepar, ſee Pazmand's Treatiſe in Vol. I 
of Waſſerberg's Diſſertations, p. 4% On 


the coaſt" of the ſea of Arof there are falt 


mürſhes; but the ſalt is mixed with ſulphur, 


and hence che falt is oſten in an hepatic 


ſtate. 1 Bergbau, 301. From theſe hepars 
the ſulphur may gradually be chaſed by 
fixed air, and thus the alkali ſet free from 


it” Patrin alſo found liver of ſulphur in 


ſome falt lakes of Siberia. 4 Nev. Nord- 
hBeytr. 196. In other places, however; the 
decompoſition of common ſalt cannot be 


| attributed to vitriolic acid: thus natron 18 


found in vaſt quantities in India, in pits by 
the ſea ſide, mixed with a conſiderable pro- 
portion of brown ferruginous earth. Tranſ. 


of the Society of Arts and Manufactures 
or 1788, Vol. VI. Mr. Keir examined 


ſome parts of this natron which had been | | 


refined, and found it to contain 58,8 per 


cent. of mild alkali, 17,2 of common ſalt, 


and only 24 of water, the unrefined con- 
tained 1 per cent. of the earth, which paſſes 


through the filter, impedes the cryſtalliza- 


| | ee and alters = ſhape. of the "cryill, 
2 | 
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pPreſent ſtate of our knowledge concerning 
them would admit, is not my intention; 


fuck a treatiſe would require an entire vo- 


lume: my purpoſe is ſingly to give a general 
idea of their formation in the different 


ſtates in which they are known to exiſt; 
and of the fort of mineral bil if I may ſo 
call it, or country e eee, 
of them are moſt generally ſituated. 

Moſt metals (under which ei 8 
e alſo ſemimetals) are found in 
four ſtates, native, Mets . 
or faliniform. al: 


5h; Th 5 TE, . I, TO Ns 
"of Native Metal. 
The metallic ſubſtances moſt commonly 


— 


| ound in a native ſtats, are gold, ſilver, pla- 
Bios. _ tina, 


* 


FP 


% * : 
We 
= r 


* * g — 


| C 8 
tina, mercury, copper, binnuth n tächel, and 
. more n iron, e tin, 
nden ee 45056) 5 8 
8 ++ Originally, Weh nhetals 20. | 
ed in the chaotic fluid perfect and unconta- 
minated, as alſo in a mimuter ſtate of diviſion 


9 * 


than. any earthy ſubſtance, and all (except 


a much ſmaller quantity; this ini- 
of diviſion I infer from their | 
Ses le at this day, for a minuter 
quantity of a metallic ſubſtance diſſolved in 


| any menſtruum may be detected by appro- 


{ þprecipitants | n of any earth: their 


i high ſpecific gravity ſeems to proceed from 
5 OE UT Ie ae ee 4 3 


1 from. each other, (ariſing Kom the 
ſmallneſs of their quantity, ) prev & them < 
from: uniting with cach other as yas 


tha carths; the mimiteneſs of their diviſion 
kept them long ſuſpended, and with the 
carths none of them could combine for 
Want of affinity, while in their metallic 
ſtate; this ſtate, however, after the extri- 
cation of the 8 8 Could 155 long con- ; 
tinue. tr) 57 I 2 . Ni 1 kt r | 
| The ebnen in which they are 


got.” Sp often. 


( 407 5 


5 3 I proof of their mi- | 
nute diyiſion and of their ancient ſolubility 
in water; if it were by any acid their ſo- 


lution was effected, as ſome have imagined, 


that acid would ſtill be found in thoſe 
cryſtals. The various ramifications which 
they exhibit, when | diffuſed through ſtony | 
em char 1 from. TOO 


bs ' a ? * 
25 4 1 . . . 4% 1 1 # . = ” 


n Native Gola. | 


Ot all 3 _ is; __ Cathy 
found native- N According to Bergman, it is 
more univerſally diffuſed. than any other 
metal, except iron; this may be a oonſe· 
quence of its great diviſibility, and want of 
nity. to other ſubſtances, as oxygen, ſul- 
phur, &c. hence at the emerſion of prime- | 
Val mountains, it remained entangled or 
diſperſed through the ſtony maſſes of many 
of them wherever theſe were permeable to 


Vaterz the golden particles were, howeyer, 


in a courſe. of ages, waſhed and. carried 
down in minute rills into the neighbouring, | 
plains, until arreſted by ſome abſtacle 
hong enough to, l to depoſit; 
EL 557 theſe 


Bf 


ww E aste Partie Haste alte beg 
— contact in the minuteſt ſtate of diri- 
. fon, * with each other by virtue of 


Feber. Pn "tb: * | 

though in France ſie are IV aurife- 
rous, yet it "appears, by the teſtimony! of | 

Diodorus, that they were much more 
= abundantly ſo in former ages . Hence alſd 
native gold is ſeldom alloyed with any 


8 | e ere 1 nd or EEE) to 0 i 


cm) 


v, „ Tomneines"involy- £ 


from their low e ie and the 
grains of ſand found in the midſt of them. 
: I found-the 8 gravity of a lump found 
in the county of Wicklow, of the flze of a 
nütmeg, bo be dnl) 12, 866, whereas 'tfter 
| faſion it was 18,700, and minute grains of 


ſand appeared on its furface. Hence mar 
rivers were anclently auriferbus, which now 
ceaſe to be ſo; as het beg Pactolus. 

n i . l 
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tans”; 


bas the Vestel affinity, and which are alſd 
_leaft liable 0 a | ottibinidtion. With Fulphur/ 
or acids. e 

It is Saus fountt in iron ores than 
in any other, beeauſe theſe are far more 
univerſal” and abundant - than any other, 
partieula in a more or leſs indurated and 
brittle; brown or reddiſh brown iron ſtone ; 
though originally it was depaſited in pri- 
meval mountains, yet from them by ſub- 


' ſequent operations of nature it has fre- 


quently been depoſited in ſecondary maſſes, 
yet ſtill it is moſt frequently found in 


_ - quartz, ſelſpar, &c. 1 * eta, : | 


Ry & . 


ds 3 - Nathue Siber. 


PAY in ro rtion to the. 48 of i it 
pr po q ty 
that exiſts, ; 18 much more ſeldom found na- 


| f tive than gold, by reaſon of its affinity to 


_ fulphur; it was depoſited in the ſame man- 


net as gold, and its cryſtallization. proves it 
Was onee in a diſſolved ſtate. The metals 


it is moſt commonly alloyed with, and to 


Which Ie: His the greateſt a, are "Py wn 5 


* Werder Gange, „ | 
| T . 


per, and as, in W abſence of 
lead, mercury, tin, and biſmuth. NE 
we. ton ſubſtances it affects moſt 23 . 
ca ſpar, fluors, ſidero- 
- rarely: hornſtone, flints, iter, | 
| 185 ſteatites, and, phoſphorite. It i 18 
raxely.. phe Wee ee 5108 | 
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as propeatioaits Sage of coppes 5 
i ſtates, native copper 1s: ſtill rarer 
than native ſilver, though there 45, ſearce 
any mine in which ſome quantity of it has 
not been detected; it is more frequent in 

Siberia than elſewhere. It is ſeldom ab- 

„  folutely free from (ſulphur. © The ſtony ſub- 
ſſtwances it affects moſt are quartz, baro- 
I ſclenite, ſometimes zeolyte, fluors, and 
gneifs. * "It 1 18 frequently accompanied with 
red iron ochre, red copper ore and mala- 
2-45-20. Its affinity to ſulphur, ſufficiently . 
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akalklAcccounts for its ſcarcity. It is ſometimes. 5 
11 found in e 1 8 8 | Lehm. 
3 dots, 210. 15285 „ 
* | 5 3 5 55 Native 
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This i is ſtill ſeareer than the foregoing, | as 
it is eaſily oxygenated and ſulphurated. 
Thee Falk maſſes found in Siberia and Peru, 
ſeem to have origitially been agglutinated 
by petrol, and left bare, when the farround- 
ing carthy” or ſtony Nur either ene 
OK were e waltied on | 


. eo 1 = T& 3454 | Native Ra + 


| ts found with ores of grey or | 
bright white cobalt ores. Fl 1 


| Native 2 7 See tf A ſenic Irina). 


Found only in the veins of primeval 
nch e (Emmerling) Lehm. flotz, 126, 
fo. alſo Miſpickel. Lehm. Ibid. accompa- 
nied by red ſilver ore, or galena, orpiment, 
ſulphurated cobalt, ſulphurated nickel, 
ſparry iron ore, grey n ore, COPE | 
and n TR Ket7 
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* Native . * 


In clay i in prod mountains. | Leh 
Hotz, 214. f 
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the at "Ks Og Chapelle, and e . 


ſprings, not to have exiſted in the Waters, | 
but to have been formed out of them; 
| Bergman, however, removed this diffi - 
_ culty, and has ſhewn that hepatic air is 
really contained in ſuch "Torings; my own. 
N have ſhewn that diſtilled water 
tales up J of its bulk of this air,” and con- 
_—_— that a cubic foot of water may 
Well contain 1152 cubic inches of this air, 
Which are equal to 374 grains of ſulphur; 
now water "takes up Tulphur when in 
an atrial ſtate, for no other reaſon, ſurely, 
| but becaate when in that ſtate it is moſt 
minutely divided; thereſbre "originally, 
when ſulphur was in the minuteſt ſtate of 
diviſion it was equally Wluble in water, and 


hill continges to be ſo when in the ſame 


 circurnſtances, Hahneman found that 1000 
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of cold water would take up 2, of 
When when this wi in the Rate W 
as ir. 9 67 in note. Again, mietaltte 
ſiutſtanees are Nlußle int Wit rio wehe: 
thus talk of leid 3s Soluble n Alkali, 4 
nme, and pi thereftom by hepatic 
r. Au. Che gg and 16 Wort atttact- 
ed dy ume chan by Other eartlis, Ibid- and 
hence lead mines art often Found i Rme- 
cotie ſoo alſs fiereufiat Ccalces ale Mule 
im lie Water! Ibid, 61.“ Even the perfect 
metals hen ſufftetentiy dt tidedi are ſdluble 
in water; Us Otonſtect Nas ewn that 
check is thkehivp" by Faker, zudd fepeftech 
oß the ſurſace of fits im Chfiſtlanz Fit, in 
Norway. 17 Meth. Stock 2%, "Mercury. | 
is alſo in Ty degtee ſoluble in water, for 
water that has jong Boiled över it gains n 
elmintic power; 16 alſo "i tegulus i 
artſeiſic for water takes up 28g 8 Part of it, 
as Hahneman has ſhewn. Uber die Arien. 5 
Vergift. 5 28. and the {dhubility or ſuſpendi- . | 
bility, (as forme may chooſe to call it,) in 
mere Wuter may be afflrmed of all ether 
fibRances when ſufficiently. divided, for 
they ditfer only in degree; when therefore 
Water ee with ſulphur meets 
ö en £6 — d 4 with 
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hen the my had ben extratted, 1 An. Chy- 
mee Thees, i 
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5 few grains of thoſe. ſubſtances in perhaps - 
loo times their weigh er, the 

fo an po long boiling, find ; any per- 
..- _ le. Joſs of weight. in them, not con- 


© 0 a icy) diſcoyer 
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- that common orpiment requires 5000 times 


To YE 
diſſolve. The ſcebnd: iss chat having pul- 
4 eee. ee 


| | Hato e parts 2 to the millionth pqaveF 1 
grain. The third, that they did not con- ; 
ſider! that recent precipitates are much 
7 _ ſoluble than thuſe wWhoſe conſtituent 

or integrant wy have been united for a 

| conſidera e time. Thus Hahnertian found 


its weight of water to diſſolve it; but that 
recently formed by precipitation with he- 
patic air, required only 1000 times its 
weight of water, though it contained a 
much larger proportion of ſulphur than 
common orpiment. Uber Vergift.' & 34. 
Arſenico fulphurated waters have been de- 
tected in Cornwall. 6 Phil. Tranſ. abr. 
Part II. p- 186, 187. and antimony has 
been found in à ſtate of ſolution in the 
mine of Santa Cruz de Mudela in Spain. 
Bowes, 26. Beauman alſo found the walls 
of an old mine at Munſterappel ſmeared 
with native einnabar rage orange rand 
9 174. 179. 
1 W a de u b l were 
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tion thoſe leaſt periectiy eryſtalliſed thus 
ar reſemhled thoſe formed by mere Gepe. 
ſition, that aſter a certain degree of deſie- 
cation their maſſes were: capable of a much 
claſer approach to each other, wel of what 
builders commonly call From 


= ſuch; ſettlement cracks and rifts miſt have 
enſued, many alſo may haye proceeded 


from earthquakes, ſee Advers N. 162, 
Thale rifts originating Hom 8 — 


— e ee ae ans... 


ſpect to each other, muſt have pervaded 
and croſſed them in various directions, ſuch 


kiſts arc alled., nenne To theſe as to a | 


lower, point the. waters 


- ill remaining in 


the minute. interſtices of the ſtony maſſes 5 


. muſt hape load; eren the = 


the eee e as being Auperfindus " 


their formation, or for want of affinity, and 
yet ſufficiently comminuted to be ſohable 


in water. 3 amal were 


ing depoſited on the Se of l 


n * n Gi: the veinſtones. 
Subſequent 


5 HA "I 4 


whether theſe riſts were at firſt. ſtored with 


G 
Subſequent infiltrations crifialy carried in 


to them the leſs ſoluble particles, .namely, 
the, metellie;, in ſame caſes, howeyer,. the 


metallic, particles ſeem. to have. been bt 


depoſited, probably becauſe the carthy. were 
far more diſtant. With reſpect to ſulphu - 


. were conveyed in their ſulphurated Kate, t 


hepatized water; by which the metallic e · 
lutions were gradually precipitated as ſoon 


l tted by the acoeſs of hepatized water, Ln 


ry, the riſts were firſt filled wich metallie : 
Chak andthe metals gradually precip 


nat pretend to decide; probably each caſe 
might have taken place according to the va- 


ed; ſulphurated ſtreams are even now found 


in the mines of Cornwall, 6 Phil. Tranſ. abr. 
Part II. 185, and fraught with earthy matter, 
and that ſulphur and vitriohe acid may be 
found in granite, ſee 2 Sauſſ. 300. : 


The cryſtallization obſervable in theſe 5 
veins both of ſtony and metallic, or ſulphura- 


ted metallic ſubſtances, was the conſequence - 
inthe one caſc of the diminution of thewatery 
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Nor of mountains *, 


OE 1 t 5 tak; 
red aiding e TOY How pre- 
 cipitation.”” The waters were lowly dimi- 
Hiſhed, partly by evaporation, which Baron 
Trebra Has ſhewn to — . 
dtibbling through cle ade Mc of the 

bottom of che veins. Where ſuch rifts do 


not oecur, the waters depoſited their con- 


tents bet wee the ſtrata of which the moun- 
tains conſiſt. Hence we ſee why metallic 
veins ſeldem occur in granitic mountains, 
© or: thoſe of jaſper and the harder ſtones, as 
their texture is too cloſe” to 'petmit” the 
percolation of Water, at leaſt in ſufficient 
plenty, and becauſe” their riſts were previ- 
ouſly occupied and filled with ſtony: maſſes, 


 - #5" being more ſoluble, and chereſore ſoon- 


ceſt conveyed into them; thus ſilex ſuff- 
diently comminuted, is ſoluble in about 
10 times its weight of water, or even 

leis i; whereas metallic ſubſtances require 
Fo 8 e e ns 


7 K $ee his en Links r 

+ Thus Stucke found that 20 O. of water, or g600. 
grains, contained 14 grains of filex. Chy. Unterſuch. 
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41g 17 
in a date of 1 as in the lower 
mountains they often are in Cornwall, &c. 
there they may be metalliferous. On the 
other hand, gneiſs, and ſhiſtoſe mica, ar- 
gillaceous, porphyry, and argillites, being 
much ſoſter, are the eee abodes of 
metallic ores. 8 n 
In Saxony tin one: 18 e 3 5 
n 1 Lempe Mag. 10g. 106. 
For a farther account of veins, I muſt re- 
fer to Werner's and Gerhard's celebrated 
Treatiſes, as Fe are not The direct . : 
of this Eſſa r.. | 
The formation of entire Par of FF 1 
ated ores ſeems more diffic ult to explain 
on the principles here ſtated, as they .oc- 
cupy ff paces not previouſly empty, but filled 
with another ſubſtance. This difficulty 
ö will however, yaniſh when it is conſidered,: 
10. That the matter which at firſt poſ- 
ſeſſed the ſpace now occupied. by. the ſul- 
-phurated metallic ſubſtances, was, at the 
time of its. excluſion, in a looſe or 1 
coherent ſtate. 5 
2. That the ful phurated ores are more | 
or leſs perfectly cryſtallized. 5 
35 That 13 ſubſtances, exert * 
ul force, 
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- (on TY | 
1 We nn 

ſtaeles. Thus water en che point of cryfſ- 

talkzing into ice, burſts even metallic veſ- 

ſels; and thus aum eryſtallizing by inſen- 

ble evaporation, in the” midſt of a turbid 
ſolution of clay, repels the clayey patticles 

7 from the ſpace occupicd by its cryſtals. 
. That the fülphursted ores thus found 

1 Verbs are never ſo free from heteroge- = 

8 nebus tate as the found 3 "in 5 Felns Ins 
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b moſt commonly accompany each 
8 other; thus the vit reous ver ore is accom- We 
panied often by t the red, alſo by galena, or 
blendes, or mixed with fulphur pyrites, or 
iron ochre, * " {iderocalcite, or hepatic py- 
rites, ſee 2 Pabſt's Catal. and Leſke's. The 
red ſilver ore is often accompanied by the 5 
brittle antimoniated, or mixed With iron py- - 
rites, or blende, or fiderocalcite, or bri ght 
I White cobaltic ore, or a ſmall. portion of 
galena, or copper pyrites, the lt . often 
1 with native arſenic « or ON: hs 5 | 
[ v1) 728 21 
| AS + Lan 4 423. one euere 265, 266, 
TP. | £4, The 


( 4156 ) 
rho Gyre mixed v ud eselrether 5 
ate thoſe} 1. That have the ſame miteral- 
irxer, and lame degree of ſolubility. 25. Thoſe 
which” are ſoluble in different degrees, but 
vrhich in point of local ſituation are near- 
eſt each other. Theſe ores are always in 
veins, and never found forming ſtrata; and 
yet ſcarce ever in granitic mountains. Wer- 
ner 5 0 r6 5 pop i 222. 
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160 . is 185 accompanied 
with grey copper ore, or mixed with ar- 
ſenical pyrites or galena, GO" brown 7 
blende, or ſulphur pyrites. 
un is found: both in veins ang ast. 
Wide man. But chien in veins. Gand 
Min: 296 (or, 
8 grey cobper ore, -beliites 3 
which it always, and lead and ſilver, which 
it often, contains, is moſtly. accompanied 
by <opper pyrites, or galena, ſparry iron 
ore, ſulphur pyrites, brown and yellow 
blende. It is found in ſecondary, as alſo _ 
in primary, mountains, but chiefly in theſe 
"kk Nn. 244. per Lehman, that 
ele | | 3 
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KS, wich contains ſilver is never found 
mountains. Lehm. 
Tags! Th 
Black ben ore is 
rites, grey copper ore, 
calx of Copper. alſo ook the purple re 
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0 occurs' in ſtrata in bellies and in yeins ; 5 

| freque; accompanies galena; 5 

it is itſelf accompanied by fiderocalcite, or 
1e ſparry iron ore, or ochre; or galena, 
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 Sulphyrated Zine. 


"The: blendes are grncrally, my 
with.galena, grey copper ore, ſulphur pyrites; 
the black, often with the above, gr arſepical. 


pyrites, or copper pyrites ; more rarely with, 


the White iron ore, or magnetic iron 0 
 Faynd gun in frimary e Leh 
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| Sulphurated Mercury. 


Ace N with iron . bar I 


pyrites, and arſenical pyrites, ochre, native 
mercury. galena, green, blue, or grey, cop- 
per ore. Berolding, 209, &c. In Idria it 
forms ſtrata. Lehm. 220. In the Palatinate 


and Idria it is found in ſecondary moun- 


tains, but that of Almaden 1 is found in veins 
in ſandſtone, which appears to be mm mi- 


ny Rs aps PE Open 94 Oh 
ener e * £0 NO. 8 


81. 
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= — ehigy, i, not; ſolely, f found. in primary 
- + " mopptains. Lehm. Flotz. 126. 595 hi NO | 
1 we very few mines of it known. „ 
5 „ 5 re 20 ; nr eien 5 — 
„„ 45 See 5 
5 p urated ack; ual bchre, 
55 nt a1 5 Cobalt, native biſmutli, Halphur- : 
12 ated ver ores, copper and arſenical pyrites, | 
ſulphi e ee ee end. -- 
Jarry iron ore. Found 
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— princi ly in ſecondary: moun- 
tains; yet, per Lehm. Flotz. 126, only in 
primary; but he contradicts this in p. 214. 
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Ny COR in primary” e ac- 
companied by native arſenic,” galena, red 
5 .d ſometimes by cobalt; phur py- 
tes, grey copper ore, brown blende, grey 
eee wh 
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- iron ochre, ſometimes by bright cobalt ore, 
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- Calciform ores are formed * abu 
10 197. 80 
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tip eee 370 act et Sherbfel en 
Accompanied by each other, alſo, by cop- 
per pyrites, vitreous copper ore, GER. brown 
iron ſtone, and iron ohr! Next 
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Af vine Culaſem Iron N „ 2 int 


Age tron Moby Requenity forms layers 
i pritvitive! niglintans, as "H"greis" and 
ſhiſtole mica, nay, it forms entire mon- 
tains; ſometimes 1 it TY allo. found in ſecond- | 
+ mountains —Accompanied by ſulphur, 


or magnetic pyrites, e or arſemical 
pyrites: et ior I ion wa Bofliag h 
/ Specular iron ore bad partly in weirts, 5 
paniy in layers, and, 5 
in primitive mounting Emerling. 1 Be- 
companied by compact red iron ſtone, mag- 
netic iron, ſtone; ſulphur pyrites, rarely with 
copper pyrites, or arſenical pyrites, or ga- 
lena, or tinſtone. — Compatt, red iron tone 
found. in veins and PPT; Ns TL by ” 
885 hematites. 655 
Red hematites found in veins, but princi- 
pay forming conſiderable layers. 5 
Contact brown iron None found in veins, | 
and vaſt ſtrata in ſecondary mountains. | 
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Voight” Pract. 5148. Accompanicd with 
ſparry iron ore, or brown hematites, rarely - ' 
with ſulphur pyrites, ori copper resse 

Sparry iron ore found in primary moun- 


tains, But only in veini, or: veinſlones 5" alſo in 
ſecondary . mountains. Accompanied by 
| brown iron ſtone, or ſiderocaloite, IP! 
W ſilver ore. Deſerip. Pyren. wget $4057 
Upland argillaceous iron fone, found in 
N mountains only. Accompanied 
by calamine, or galena, ee * 
ſulphur pyrites. a 2 
_ Emeril, in Spain } it is {Ono in ferrug- 
nous e or in iron Kone. 1 
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The White accompanied by each lice” 
aki galena, iron ochre, ſulphur and — 
7 pyrites, calciform copper ores, ſometimes 

1 by | brown 1 iron \ Rowe, or r brown ba 

1 85 N 


cue Jorm Ts Oe. N 


1 


and in veins, or layers, only 3 in prime- 
wall mountains, as granite, gneiſs, ſhiſtoſe 
mica, and ſcattered in the diſintegrated 
| maſſes of theſe mountains, but never in 
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Some veins were a open, as w 
| pears from the rounded ſtones and petrifac- . 
Hap found in them; thus in the granific 
mountain of Pangel in Sileſia, there is a vein 
whoſe inclination is 709. filled with glo- 
bular bafalt. 2 Berl. Beob. 197. 80 alſo 
the veins of wacken, called butzen wac- 
ten in Joachimſtahl in Bohemia, in Which 
trees and their branches, &c. are found. _ 
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Genge, & 44, Ke. But that all veins were 


ally ee eee «bboe, 7 


from: the atmoſphere; can account. for their 


cryſtallizing.in perfect. eryſtals af confider- 
able ſiae. 2. Becauſe inundations con- 


veying only metallic particles, without any 


mud ct. flowing from the ſurface, of the 


he is, highly, improbable, and yet they 
uſt have. been, ſuch, elſe all -yeins wauld 


M id 


be filled with depoſited mud. 3, Regulus 
of arſenic, which is found in many veins, 


could ngt thus be conveyed, as it would be 
8 oxygenated by expoſure to the 
atmoſphere. 4 Becauſe the quantity of * 
ſulphurated metals that could be conveyed 
in a ſtate. of ſolution, as it muſt have been 


to cryſtallize if held; in pure water, wonld 


. even, in the greateſt. yeins, ta 


5 wok any. conſiderable . cryſtallization, ſo 
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mediately be precipitated by contact with 

SIN -theatmoſphere, and nothing but a ſlov, gra- 
. 5 dual, and ſucoeſſive, precipitation, ſkreened 
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tze toof, us in eee e 
_— Gabigt in Sileſia 1 Gerh->!Geſch 

Maſt not that have been formed by per- 
Colation? 6. Beeauſt we are led to fuch 


5 the theory of ſucceſſtve percolation is ground 
ed or the obſervation of metallic ſubſtances 


deing hus conv,yed at this day, us already 


Which contain” galena and ſilver ore. Mem. 


them? And how often muſt it have beet re- 


newred for à ſeries of years before any con- 
1 ſidereble quantity of metal egg been 


| "FEES matron do P T3881 FRA Foe enn 
3 rad ct; ths tity pre 
tion do not ſcem to me of any weight: 


The firſt objection, namely, that veinſtones 
of different ſpecies « croſs each other in the 


ſame mountain, only ſhews' that particles 


of ſtone of different ſpecles were OS 


in eee of the me m. 


PETS = 


1 eee 1 85 
"Aations* bt? be: ſuppoſed Se In me 
veins the ore is found adhering chiefly-to | 


Geſch. aft. ö 


Berl. 1771. Whenee could the inunda- 
don proceed chat could /oveifiorw and fül 


ſiuppoſition by no proof or analogy, whereas 


ſhewyn. Some mines ate found at great 
' Heights,” as that of Crumhũübell in Sileſia, 
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„would obſiruR be paſſage. of me- — 
ale 2 the vein, is juſt the. 
e and Gerhard 


— tele for inftanoe, that form 
— many ſhells-marſt- have tra- 
verſed the calcareous, 6 Sauſſ. 83. and in 

ſome inſtances even filiceous;- yet this ob- 

jection is, in this inſtance, juſtly diſregard- | "228 
ed. Weder; Wweperpes Seo fall 
"rae mee bes: in che 

midſt of balls of agate? Laſtus, 264. SE 5 


1 Berl. Beob. 372. and in quartz, 7 Sauſſ. 


es The third objection, namely, that . 
ters could not circulate below the f . 5 765 
rivers, is equally, and obviouſly,” | | 
| ſive: numberleſs particles of watdr that pe- 

- netrate mountains may have no connexion + 

with the bed of-rivers. How many fta- 
| laRiitic:concretions are ſound in the caverns „„ 


of Kilkenny, Derbyſhire, &c. far below ; 
the level of the adjacent rivers? The fourth 
3 — no metallic . are * 

FP 1 hs found ? 
- : 3 


5 5 ( 427 ) So, 
ane in dh rocks adjacent to veins, may: 
be anſwered by ſaying, that the metals have 


been long ago carried out of them ; beſides | | 


the proportion may be ſo ſmall as to elude 
all reſearch, as in the mines of ee 
See Schlutter, Chap. IX. hence gold is 
not found in the mountains, out of Which. 
nevertheleſs, it is yearly conveyed by inun- 
dations, and 2 Sauſſ. 411. Mem. Par. and 
ſilver as in Cronſtedt's obſervation, More- 
cover all the advantages ſo in geniouſly de- 
duced by Werner, from obſerving the va- 
rious antiquity of metallic veins, and of 


their contents, are equally applicable to the 


theory of percolation, n. 


Vieinſtones, originating only from the mi- 


nute particles detached. from any combina- 
tion, and having (except lime) no particular 
connexion with any metal, are Foy: 
_ with * 


ORES FOUND 1x PRIMEVAL MOUNTAIYS. 
The ores Gil in n primeval mountains, 
are principally and commonly the follow- 
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1 Tits, galena, Cornpact broun iron 
"to ne, Talphur pyrites, [OY | blende, 
biſmuthic, cobattic, arlenical pyrites, an 

© m6lybderia,” rarely” rHlagnedie iron ſto ſtone, T 
|  "Chy. Ann. 1797, 111, hence coppe r and 
mlver ores ſeem excluded, thou gh e | 
| ia, filver, or co are e not. F 
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"Ore of five, , copper, lead, Kia py 
rites, blende, calamine. Aikin Wales, 21, 


antimonial and mercurial ores ; hence ores 


of cobalt, &c. are excluded. The great 


belly of ore in the Pitis motintain is found 


2 aluminous flate. Akin Wales, I 36. 
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oN this 9 1 Ae 907 de 104 | 
remarks as appeared. to me ſufficient to 
ſhew its inconſiſtency with actual appear- 
ances, in a memoir inſerted among thoſe of 
the Royal Iriſn Academy, in the fifth vo- 
lume; to theſe Dr. Hutton has ſince thought 
| proper to reply with much acrimony, in an 
| enlarged, republication of-his theory, form- 
ing two thick 8yo volumes; a detailed ex- 
amination of all he has there advanced 
would neceſſarily be as yoluminous ; ; but, if. 
I miſtake not, wholly. ſuperfluous. It will 
be ſufficient to ſubvert the fundamental 
principles upon which his ſyſtem is con- 
ſtructed, and occaſionally to point out the 
7 abſurditics that flow from it : to fulfil this 
. - taſk we need only examine a few chapters | 
ol his work. 
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In his firſt ger he n to ei- 
2 - tabliſh the fundamental points of his theory, 
which may be 3 in the n : 
- propoſitions: 7 
1. That che Aal ee Ene 23 wars 
for vegetation is nothing but the materials 


collected from the deſtruction of the ſolid 
land, and that it, and the materials of which 


; Mountains are formed, are gradually de- 
| tached, and nnceafingly carried forwards by: . 
the circulation and propulſion of water mo 
the unfathomable regions of the ſea, and, 


conſequently, that in ſome indefinite time 


the land muſt be deſtroyed; but is after- 


Wards to be renovated by ſubſequent opera- 


tions; theſe operations, Which lead partly 
to deſtruction atid partly to eee 
| 2 the natural operations'of the globe.” 

__ ©"; Thee dry land which we now 1. 
| Edit, was fortned in the ocean, from mate - 
rials conveyed into it, from an anterior ha- 


| + | bitable earth, and in particular that calca- 


. bn r from a e faſion, and 


not 


reous Earth, or lineſtone, wy mare e 

marine animals 

332. That the looſe materials ak: col 
lected, muſt have been'confolidated by heat 


* 


oC. = 

not by -aceretion, or eiyilallixation: from | | 
Water. Fs 7 Fr. 443 TH BLILY 675 REED} -[ordet | 
Laſtly, that the +Gabiſianbes/ than conſole 
dated, have been elevated to their actual 
height over the ſeas and ocean, by extreme 
heat, and expanded by an amazing foree, 
we erte SNOOP” 5 4 120 


” , " - 
25 7 


"Bi of the ft 1 rf, by ; 


"This cet ſeveral, parts: 855 That 
all our actual ſoil, or the, actual ſurface. of 
the earth, conſiſts of particles detached _ 
from the more ſolid land, and that all moun- 
tains are in a ſtate of increaſing decompo- 
ſition. 20. That this ſoil; and thoſe par- 
tiales, detached by decompoſition, are ne- 
ceſſarily carried into the abyſſes of the 
ocean. 3“ That in conſequence of this 
conffant decay and deſtruction, all out 
mountains muſt in time be levelled, and 
our continents deſtro yet. | 
J To juſtify this concluſion, Pa two fut 
mentioned facts ſhould be eſtabliſhed in 
their univerſality; for if all ſail does not 
axriſe from decompoſition, and if all mgun- 
_ tains are not in a ſtate of decay, there is no 
Ef 2 room 


travels to the has nor that all the latter will 5 


ever be levelled! Now all ſoil does not 


ariſt from decompoſition; for a calcareous 


ſoil oſten covers a clay that contains no 


1 limeſtone, and the ſolid rock under this, is 


ar 


often of the granitic kind; bf this I have 
3 already quoted an inſtance obſerved at Do- 


lau in Germany, where an effęrveſcent 
calciferous clay covers another which does 


5 not efferveſce, and conſequently of a totally 5 
different nature. Sauſſure alſo remarks that 


the ſand near Aliaſſon appears not to have 5 
been abraded from any rock, but to have 
eryſtallized on the ſpot whereon it is depo- 


| - ſited.” 5 Sauſſ. '$ 1375. Therefore theſe 


ſoils did not ariſe from the decompoſition 
of the ſtones at leaſt, on which they reſt; 


nor are all mountains ſubject to decay, for 


inſtance, ſcarce any of thoſe that conſiſt of 
red granite. The ſtone of which the runic - 
rocks are ſormed have withſtood: eee . 
ſition theſe 2000 years,  as'their characters 
evince, and of this fort of granite whole 


mountains are formed in Sweden and Fin- 


land. 19 Schwed. Abhand. 221. 223, 224. 


| _ alſo remarks the * indeſtructibi- 


"8 


E d es 
\ ; 4 


i oh 437 * 

8 — e Iv Nord- 

Beytr. 170. This univerſal degradation of 

— is alſo denied by / that great ob- 
ſerver, Mr. Monnet; ſee his Mineralogy, : 

p. 61, in the note. Baſaltic pillars in gene- 


nul bid defiance to decay, as is evident from 


their angles; even where this degradation 
takes place, it is in a degree conſtantly; de- 

creaſing, and, conſequently, muſt ceaſe long 
before the period at which the mountains 
could be levelled with the plains, either 

through the protection of vegetation, as 
Mr. de Luc has amply. ſnewn in his 28th 
and 29th, &c. Letters to the Queen, or 
through other cauſes; for the rocks that 
ſtood at the entrance of the port of Alex- 


anqdria, though continually beaten by the 


waves theſe 2000 years, ſtill ſubſiſt in their 
ancient integrity, as Dolomieu has well re- 
marked. 42 Roz. 50. However 1 ſhall | 
_ readily. allow that in many places much of 
the ſoil has ariſen from the decompoſition. 
of the ſtone whereon it reſts, or was con= 
veyed by the ancient extenſion. of riyers or 
floods from circumjacent mountains; but 
I I muſt deny that it is in general true that it 
travels? ever ſo ſlowly, to the ſea, as where 
#2 | fg Fo there 


(ws ) 


e is nd gedivieg]: the-ismo-zeafon/t6 . - | 


ſuppoſe that either it or the water that 


falls upon it ate carried forward ; and thus, 
1 cavth's ſur- 


. trated by the cxpanſicn'of 


the waters that convcy them. For inſtance, 


in lakes where theſe particles are for the 
moſt part depoſited; hence Mr. Aikin could 


diſcover ſcarce any earthy particles in the 


Wales. Ser his Tour, p. 24. and as to ſtones 


of any bulk, Bowles has ſhewn, that none, 


not even of thoſe that have been rounded by 
willing arriveat the ſea. Bowles Spain. 506, &c. 
But the moſt important miſtake in this 


_ ſuppoſition, that the ſand and foil conveyed 


to the ſea, by many and even moſt, great 
rivers, are depoſited in the unfathomable 
depths of the ocean; whereas nothing is 
more certain than that they are depoſited 
at the mouths of thoſe rivers, or at a ſmal! 


dliſtance from thoſe mouths, and there form 
eee land that inercnch on 
the 


Waters of the lake. Bala, in the midſt of 


patt of the Doctors Theory conſiſts in his 


% 
* 


( 49 ) 
th the lea; among/ innumerable. inſtahres, 1 | 
tall quote only @ few. Notwithſtanding 
dhe rapidity of the Rhone, it was from its 
depoſitions that — enn 
eee ere e eee, eee 
rejected on the ſhore by the currents of tha 
e e as Mr. Pouget has ſhewn. 
Mem. Par. 1775, 562. Dolomieu has 
proved that great part of lower Lombardy 
has been won from the ſea by the depoſi- 
tions of the Po; and inſtead of the ſea B 
 eddmting-nom Mae ae ee ee 
imagined, that the land has been extended 
by the ſame cauſe, much beyond chat icity, 
42 Roz. 47, &c. All the ancients agree 
that the greater part of Egypt originated 
from the depolitions of the Nile, and at 
cis day, the fludge depoſited at its mouth © 
forms ſhoals which are elevated above the 
level of the river! by the waves of the ſea 
which repel the fand and mud, as Volney 
obſerved. Egypt, p. 31. and hence the cd 
town of Damietta, anciently ſituated near 
theſes, is now by the prolongation of the 
land, 2 leagues from it. 42 Roy. _ 
mY W manner Holland, and great 
. 5 part 


- pt Flanders, chu the ſhoals on their 
cCoaſts, originate from the depoſitions of 

the Rhine, Meuſe, Schelde, dec. as is gene- 
rally acknowledged, and is evident from 
the fluviatile ſhells «diſcovered in ſundry 
excavations. The greater and more rapid 
rivers, as the Ganges, and Bouramipooter, 
after depoſiting the greater part of the ſand 
and mud with which they are charged, at 
their mouths, and forming extenſive I Deltas, 
convey ſome part into the ſea, but 40 0 
great diſtance, as Major Rennell has ob- 
ſeryed. Hence there is no reaſon whatſo- 
even ee Auppoſe that inland-waters Convoy 
"A the ſea, but there are many that 
may perſuade us, that not a particle is car- 
ned to any conſiderable diſtance from the 
br Mariners were accuſtomed for ſome 
centuries back ta diſcover their ſituation 
Werke ant, 
their ſounding plummets, a method which 


would prove fallacious if the ſurface of 


the bottom did not continue inyariably 
333 Fortis in his travels through 
Dalmatia, p. 382, relates that urns thrown 


"= ge array i 1400 years, ſo 


— 


and not conveyed. into the mid regions of 


| "4 a 
bar dtm being covered with mud, were; 
ot in the ſame ſituation. as they could | 

8 be ſuppoſed to have been the firſt day of 
their, fall; therefore notwithſtanding many: 

particles of earth are by rivers conducted to 

the ſea, yet none are conveyed to any diſ- 
tance, but are either depoſited at their 
mouths, or rejected by currents or by tides . 
And the reaſon is, becauſe; the tide of flood 
is always more impetuous and forcible: than 
the tide of ebb, the advancing waves being 
pteſſed forward by the countleſs number be. 
hind them, whereas the retreating are preſſ- 
ed backward by a far ſmaller number, as 

muſt be evident to an- attentive ſpectator, 
and hence it is that all floating things caſt 
into the ſea, are at laſt thrown on ſhore, 


the ſea, as they ſhould. be if the reciprocal 
uncdulations of the tides were equally pow-. 
erful. Friſi in ſome of his mathematical 
treatiſes remarks, that if any conſiderable 
maſs of matter were accumulated in the 
interior of the ocean, the diurnal motion of 
ul . e would be diſturbed, and co 


% 
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. it would be perceptible, * 
menon, however, of Which no hiſtory or 
5 tradition. gives any account. © Polybius, ſe- 
duced by the ſame reaſons as Dr. Hutton, 


imagined that the Black Sea, which is ſo 
narrow, and into which ſo many great rivers 
diſcharge themſelves, would iii ſome centu- 


bes be filled: up, and by computation it may 


de ſhewn it ſhould; Sec 2 Buff. Hiſt. 0, 


7 of ſtane were thus formed, for a boat, and 


Soe. and 164. and yet after more than 5 
coCentuxies that have ſincc elapſed, we have 
no-reaſon to think that it is at preſent ſhal- 
lower than in his time, on the contrary, its 
ſurface; has been narrowed by immenſe pro- 
longations 255 che continent, and in this 
manner, if the rivers did not gradually de- 
- creaſe, it would probably at laſt be nearly 
| filled, but not by any elevations in the 
middle (which wouldube the conſequence 
of the Doctor's theory), of which there 
is not the leaſt appearance. 80 the Whole 
country about Peterſburg was formed * _ 
depoſitions from the Neva, and even ſtrata 


human ribs, and reeds, were found under 


1 5 the ſony ſtratum. 1 Nev. Nord. Betyr. 


| 183. * . we * ſtop, as this 
8 e 


C8 


ö 
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principal foundation of the Doctor's thevry 
being ſubverted, it were needleſs to detect 
its remaining defects; but as he may reply, 
that if only one particle were detached 
from the moſt ſolid rocks in 4000 years, 
and only one particle carried into the mid 


regions of the deep in the ſume ſpace of 


time (a ſuppoſition it would be difficult to 
the ſolid land of our continent would be 


deſtroyed, a cataſtrophe which he imagines 


has already ſeveral times happened, it will 
be neceſſary to ſnew from the inconſiſtency 
of his hypotheſis with actual appearances, | 
that whatever may happen in future, no- 

ae of this fort has 2 e r yn 


Examination 70 the ſecond Prof. fie 


| That che dry land which we now inha- 
bit was formed in the boſom of the ocean, | 
I have already proved in the former eſſays; 


| though not from the materials of a former 
- habitable globe, of which the Doctor brings 


no proof but what has been juſt refuted ; | 
1 but that all calcareous earth originates from 
_ ſea animals, I muſt deny; on the contrary, 


4 e 


» | 


we- e have Aung reaſon conthitk: that-marine 


A obtain calcareous earth from their 
on, for it Is well azar that ſea water 


mortar or other calcareous: matter; whether 


this be true or not, it is certain that all ani- 


mals and moſt vegetables take in calcareous 
earth with their pr of Which it 8 7 


habitdhle earth Gnitas to ours, (and N i 1 
Dx. Hutton ſuppoſes) could not have ex- b 
iſted at any period without that earth. 

But whether habitable or not hahitable, unleſs 

the Doctor will alſo ſuppoſe the globe to 

have exiſted without any ſtone, he cannot 
conſiſtentij with actual appearances ſuppoſe 

it to have exiſted without this earth, as 

there is no ſpecies of ſtone (except a few 


of the rareſt) into whoſe compoſition it 
does not enter, conſequently it muſt have 


exiſted in thoſe that formed the baſis of 

the ſea, and therefore have preceded the ex- 

iſtence of ſea animals. The Doctor indeed Pa 
allows that vaſt maſſes of calcareous matter | 

crit in which no animal renwin? — Z 


\ 


(cw. ) $ 

| Tiſoorered, but theſe, he ſays, were cryſtal- 
ized. by fuſion, which obliterated all trace 
ofa animal matter, p. 322, 345: the 
truth of this e . now eexa- 
mine, d enen e 6 N 


Arie 
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To decide the queſtion. how, ſuch On: 
 tinents as we now have, could have — 5 
elevated above the ſea, from materials 
collected at its bottom (as he thinks he has 

proved in his. firſt propoſition) we. muſt, he 
ſays, examine how they could have been 
conſolidated into maſſes of the greateſt ſo- 
lidity having neither water nor vacuity be- 
tween their various conſtituent parts, nor 


1 the pores of theſe conſtituent parts 


themſelves; J but we have already ſhewn 
that there is no reaſon. to think that Our. 


5 continents. have- ariſen from the materials 


collected at the bottom of the fea, from Y 
the detritus of a former continent, nor is it 
true that minerals contain no water in their. 
compoſition or between their pores, but the 
very reverſe is the truth as we ſhall pre- 
aa ſee. There are but two ways, the 
o Doctor 


1 Ck). LE 
Door, tells us, by which pangy bodies 
mayibe.confoludatod and;fubltunres/ formed 
into maſſes of a regular ſtructure; the one 
of theſe is congelati 


in water, p. 44. This laſt mode he rejects 


for reaſons which I ſhall ſoon txamine, and 
adopts the firſt, principally from the al- 


leged impoſſibility of applying the ſecond. 


The only direct reaſons 155 adduces are * 


| A 


from a fluid ſtate by 
cold; the other by accretion from a ſolution - 


. 3 


1 Flints are bund e Wc 


both in chalk and ſand, and their form de- 
monſtrates that they have been introduced 


* 
7 
#5 

* * 


dy injection, and have congealed from a 


ſtate of fuſion; but to deſcribe theſe con- 


vincing appearances, would, he ſays, re- 
quire a too. prolix detail; inſpection alone 
be thinks ſufficient; yet to Mr. De Luc 
and other geologiſts, inſpection, it ſeems, 
bas ſuggeſted a very different theory. This 


i 5. 


ſort of injection, of whoſe ingreſs not the | 


leaſt trace is to be found, feems to me im- 
pofſible; ; it is to be noted that flints are 


found in ſtrata, and at different heights, 


and placed with the utmoſt regularity, 


© appearances utterly incompatible with. this 


, 


theory. 


5 . 
theory. Many other folid objections to it are 
urged by Mr. De Luc, in the Monthly Re- 
view for 1790; p. 209, to which I refer, but 
a demonſtration of its falſehood has lately 
been diſcovered, for 126 ſilver coins have 
been found incloſed in flints, at Grinoc, in 
Denmark. Schneider Topograph. Mineral. | 
| = and an iron nail at Potſdam, Ibid. 
22 Pieces of foſſil wood have Invent 


1 found penetrated with flinty matters, in 


theſe the injected flint appears to him to 
to have been in a ſimple fluid ſtate, and 
not in a ſtate of ſolution in water, firſt, be- 


ä cauſe however little of the wood is left un- 


penetrated, the diviſion, he ſays, is always 
diſtin between the injected part and that 
which is not pefietrated by the fluid flint, 
there is no partial impregnation nor any 
gradation of the flintyfying operation, as 
muſt have been if the ſiliceous matter had 
been depoſited from a ſolution; and ſecond- 
y becauſe the termination of the flinty 
p impregnation has aſſumed ſuch a form, as 
would naturally happen from a fluid flint 
penetrating that body.” Mr. De Luc, 
- however, who has ſeen all theſe ſpecimens | 
of foffil wood, thinks UE various appear- 
| ances 


ſion which ſhould prevent all evapo 


it 448. 5 0 
andes contradict the Doctor's hypotheſis®, 
and indeed ſpeeimens occur whoſe appear- | 
ances are abſolutely incompatible with it; 
ſor inſtance, thoſe in which the ligneous | 
fibres are diſtinctly petrified, ſo that each. 
of them may | be ſeparated from the 
other, and thoſe which exactly exhibit 
the traces of organization. Could theſe ai "= 
from a mere fiery injection that mould | 
deſtroy. all fibres, and form an uniform ; 
maſs f? and in every caſe; what ſhould be- 
come of the ligneous part difplaced by 1 the 
6 injection! it could not evaporate or be 5 
burned, for the Doctor ſuppoſes a compreſ- it 


and it was not driven out, for the place * 


8 paſſed through ſhould be diſcerned, but 
| this is one of the many. inconſiſtencies of his 
ſyſtem which the Doctor has entirely over- 
looked. - In ſome caſes, only the worms 
that corroded. the wood are petrified. What 
_ confined his melted flint to theſe only? Sce 
Neret's paper in 17 Ro. Whereas that 
85 Nenchy 3 1790, p. 211. . 
+ 17 Roz. zog, &c. and 6 Ney. Nord. Beytrage 


118. and Fougeroux in Mew. Par. 1759, quoted in 
10 Buff. Sup. 191. | I 


water 
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water has frequently 4.petrifying. power .s. 
notorious and evident, as the petrifa Aion 5 


of. wood inſerted in ſuch water reaches as 


high : as the water reaches „and no "higher, 


and the water 18 found impregnated with 4 
the ſame ſtony matter as that of the petri- 


faction. See the inſtance recorded at the 
end of the firſt volume of Don Ulloa' 8 
Voyages, and the petrifaction of the Wood 


of Trajan's e mentioned in the 4th 


Eflay. 3 
\ That petrifaions. proceed from reater 


impregnated with the petrifying matter 
appears alſo from this, that wood | petrified 


by iron is more plentifully found i in the 


vicinity of martial ſprings. 1 Ney. Nord. 


Betyr. 135. neither is the firſt fact on 


which the Doctor principally relies ge- 


nerally true. Collini in the 12th chapter 
of bis Voyages, p. 166, French edition, 


tells us that in ſome ſhells converted into 


0 agates, the ſiliceous impregnation is par- 


tial and gradual. J'ai obſerys que dans 


un meme noyau ſurtout de turbinite, les 
5 degres de lapidification varioient de mani- 
ere, qu'il etoit totalement converti en agate 


e au ſommet et qu LE meſure 


— 
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| AWD: 
7 den ect Yes böte de E el 
guille la lapidiffcatibn m ardit produit | 
Ge pers balls dute et opaque, juſqu - 
A la partic ſuperieure du Se | 
1 = * qu une tres legere coeſion. 
- 3% Foflll alkali called trona has bak. | 
hk in the ſouthern parts! of Africa, 
8 exyſtallized 5 in a peculiar. manner, which, 
contrary to tlie habit of common 4ols, 
. Ubes not efferveſce nor liquify in a mo- 
derate heat, and as the Doctor Wink, 
| coitziris no Water of cryſtallization, and 
thetefbre muſt have been in a ſtate. of 
| fuſion immediately before its congelation 
and cryſtallization. If it has been fuſed, it 
| muſt have been ſo in circumſtances very 
bifferent from thoſe in which the Doctor 
ſuppoſes ſuch extraordinary fuſions to have | 
taken place, for it is found not running in 
veins in beds of rock ſalt, as Doctor Monro 
ſuppoſed, but on the ſurface of the earth, 
forming a cruſt at moſt an inch thick, con- 
| ſequently, if fuſed, moſt of its fixed air 
muſt have eſcaped, whereas it contains 
. more of this chan common. bod . 
e + 35 el Abtandl 431. 
e 7, og. 
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Through the gooditel of Dr. Riack, 1 

obtained nearly an ounce of this ſubſtance, 
and found its internal ſtructure nearly as 
mentioned; it did not efferveſce in a ſligilt 
heat as common ſoda does, but it did 
efferveſce in a heat of 300 and therefore 
lot Water; but to determine the quantity 
of this water, I ſaturated the trona with vi- 
Tiidlic acid, and found it to contain 34 per 
cent nearly of fed air, 41,9. of mere al- 
ali, arid 118 of reddiſh ſand, the remaining 
I 22,3 grains were therefore water. This 
proportion of water is indeed much ſmaller 
than. that contained in 100 parts of com- 
mon ſoda, and the proportion of fixed air is 
greater; but this ariſes from the different 8 
circumſtances of its cryſtallization. Com- 
mon ſoda is cryſtallized. in mere water, 
This on the contrary germinated from the 
_ earth; and was expoſed" to a burning fun; | 
and it is well known that ſalts cryſtallized 
at a high temperature contain leſs water 
chan thoſe in a low. It is evident how- 
. -ever, it was not fuſed, elſe the-few grains 
of ſand found in it would have been vitri- 
fed. His remaining proofs being indirect, 
en in objections to the * of 
S the 


* 


; 8 


it is grounded on 8 ſuppoſition (ox at leaſt | 


= period a degree of heat prevailed under the 
ocean ſuperior to any that has .gver een | 
| known to exiſt, and Which muſt; baye 
taken effect i in circumſtances, the, leaſt, fa 


. 


the aqueous ſolution of minerals, Linatl 
conſider under that head; as for his ar- 
. guments from the ſtructure of fepraria, 1 | 
55 do not perceive their forde and there: | 
fore paſſing them by. ſhall now ſtate my 
reaſons for rejecting che opinion that mine, 
als oe their ade to een ne 


ae 215 14 1 11 . * 1 + om 
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NMI el objoftionite this theory, is, that 


> may infer / from it) that at ſome paſt ; 


vourable to its production and exertion; 


thus in the Doctor's hypotheſis, the enor- 
mous mountains a calcareous matter in 
- which no animal remains have been de- 


tected, ſuch as are found in Swiſſerland, 


| 'Ty: role, Siberia, &. were ſuſed, and not | 


only fuſed; but cryſtallized by this heat: 


to form. ſome idea of the heat requiſite to 


ae this fuſion, we muſt recollect that 
the heat produced in the focus of a large 
Fer glaſs, is much fuperior to any that 


can be 3 in any furnace, but much 


8 - inferior 


(488 _} 
inferior to that produced by pure air. adding 
on burning charcoal, and yet neither La- 


3 voiſier nor any other experimenter has been 


able to fuſe the ſmalleſt viſible particle of 
pure limeſtone in this prodigious heat. Mr. 
Sauſſure indeed, has of late ſueceeded 1 in 
e a ec of it, but ſo wan that 5 


94 


What he mut hape been ith heat — 80 
fary to melt whole mountains of this matter? 


Judging then ſrom all we at preſent know. | 


of heat, ſuch a high degree could only. be 


„ 


produced by the pureſt air acting on an enor- 


maous quantity of combuſtible matter: now. 


Ehrman obſerved that the combuſtion of 


280 cubic inches of air acting on charcoal, 
Was not able to effect the fuſion of one 5 
grain of Carrara marble, from whence it In; 


apparent that all. the, air in the atmoſphere, 
nor in ten atmoſpheres, would not melt a 
_ fingle mountain of this ſubſtance of any ex- 


tent, even if there were a ſufficient quantity 


of inflammable matter ſor it to act upon. 
jJ udging alſo of ſubterraneous heat by what 
we know of that of volcanoes, no ſuch heat 
exiſts; the higheſt they in general produce 

zs that e for the fuſion of the yolcanic 
. | 1 UF s 51 glals, | 


3 


- C@& ). 


Os 926 1 obſdian, which. Sauſſure found, 
not to exceed 115? of Wedgewood, but ba- 
ſaltine, Which requires 140 of Wedge- 
wood, is never melted in.the-lavas of Etna; 

| how little capable then would volcanic heat 

be to effect the fuſion of Carrara maible; 
- which, according to the ſame excellent au- 


thor,” would require a heat of upwards of 
6300 of Wedgewood; if this pyrometer 


; could. extend fo far? And in what circum- 


ſtances does Doctor Hutton ſuppoſe this 


7 aſtoniſhing heat to have exiſted, and even 5 
ſtill to exiſt? Under the ocean in the bow- 
els of. the carth, where neither a ſufficient 

_ quantity of pure air nor of combuſtible mat- 
ter capable of ſuch mighty effects can with 


any appearance. of probability be ſuppoſed 


to exiſt; and without theſe, - ſuch degrees 
of hicat cannot even be imagined without 


flying into the region of chimeras. Volca- 


noes give no countenance to ſuch a ſuppo- 

ſition, their heat is not commonly greater 

than that which may be effected by the 
abſorption of ſulphur by various metallic 


Lubſtances, as: LIN! Dutch 3 have 
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; Dog Futon adde, 5. 5 That it 
| Ms . * 


\ 


- (485. 05 1 
as improper to try his theory by fire.” 

a And 5. 35 5 There may be ſome difficulty 
in conceiving the modifications 0 of ſuhter⸗ 
© ranequs, heat; but as on the one hand We 


; f 


are not arbitrarily to aſſume an agent ſor 
the purpoſe of explaining events, or cer- 
©, tain appearances, which, are not under- 

t od, ſo gn the other we: muſt not pe- 

© fuſe to admit the gction of a Eyown po /] 
ter, hen {his is properly ſuggeſted by apr 

 #* pearances;\ and though we may not un; 
« derſtand; the modifications, capacity, and 
' '< regulation of this power, we are nat to 
s negle& the appropriating to it as a cauſe, 
% thoſe effefts that are natural to it, and 
„ which, fo far as we know,. cannot belong 
8 « to any other.” Much is here untruly 5 
ſuppoſed With xeſpeR to the known power 


aL = 


ingly. examine how far "ity operation is  fug- 
_*geſied by the actual ſtate and . ary 
of mineral ſubſtances. A 
My next objection then to the Doctor 8 
f theory is, that the actual ſtate of all mine- 
rals preſents appearances. incompatible with 
the ſuppoſition that they originated from 
heat or fuſion, 19. NOW all ſtones loſe. ſome 
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5 5 part of theit weight , and are al er. 
in their hardneſs, luſtre, colour, or permea- | 
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3 bility, to light, when heated; could this 


"4 happen. if to Heat they owed their origin ? 5 
the afliftanite of compreſſion i in this and the : . 


8 following inftances is in vain invoked. 


The ingredients of granite are found AL 


tinct and ſeparate from each other, and the . 
:  felpar” opake. and without blebs; now] 7:3 
theſe in gredients were fuſed they would 


: : run into each other, and the telipar would 


5 either have blebs, or if melted in a high 


4? 9 


heat would "form a tranſparent glaſs; the 
| quarts, would alſo become opake, as it al- 
Ways does on being heated, the mica alſo ; 

would have been vitrified, therefore the ap- | 

prarance” of this aggre gate is incompatible 5 
With the ſuppoſition. of its having been 
1 fuſed. Sir James Hall attempts an an- 
wer to this objection, Which T = 6 EX -- "ll 


| amine hereafter. 


_ 2. Granularly foliated. be 5 


x which no animal remains exiſt, and which 1 
the Doctor would perſuade us was cryſtal- | 
. 1 by Wee is en found ſeated veal 


N 
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nike! nn e 
laminæ of argillite; yet the atgillite, (one 
of the moſt fuſible of all ſtones,) not-only 
diſcovers no marks of fuſion, nor even of 
having been heated; Is not this pen 4 
on the ſuppoſition gk the limeſtone was 
melted? The Doctor tells us, that ſhells - 
originally exiſted in - dk; but were 

deſtroyed by heat; but here he contra- 


dicts his own hypotheſis, namely, that the 
fuſion took effect under a compreſſion 


that prevented the volatilization of all 
aerial fluids; if he ſays they remain, but 
unaltered in their form, I aſk, how they | 
came to remain unaltered in their form in 
A heat ſufficient to melt them, as they do 
in many filiceous ſtones ? for in company 
with theſe, which according to him were 
in fuſion, zhey alſo ſhould have been fuſed. 
Again, ſtrata of granular limeſtone are of- 
ten intercepted between ſtrata of gneiſs, 
and even alternate with them, and me- 
tallic veins paſs without interruption through 
each, a proof of their coeval formation; 
but where the vein paſſes through the lime- 
ſtone it is deſtitute of metal; and even 
the metallic ſubſtances found in each differ 
both in nature and poſition, as Charpentier = 
DIFFER 75 . has 5 


9 


OS =; ” ' 
| has obſerved. Letter Qritalogice. . 


Aduno. Noms it is ovident that the heat 


which could melt the limeſtone, ſhould 
melt alſo the ſtrata of gneiſs, which is 
much more fuſible, and confound., bath; - 
This obſervation alſo proves that metals 
were not thrown up in a ftats of ſuſipn into 
the veins that contain them (another epi- 
nion of Dr. Hutton s), elſe ſome would be 
found in that part of Ms Win n, 


7 178 the limeſtene . 


-  {\z Totheſe Pi 66508 Lfhall add nies 
a ee that pure limeſtone, ſuch as 
Carrara matble, did not originate from 
ſmhells; it is chis, phoſphoric acid is found in 
moſt ſhells , but none is found in pure lime- 
ase Mem. Turin, 1789, 63. and ãts abſence 
cdeannot be attributed to fuſion, for phoſphg- 
wee is indeſtructible by, heat: FP 
3˙. Stony ſubſtances are often found ſu- 
perimpeſed onelay, which. has not the ap- 
pesrance even of having been baked; how 


De der happen if boch ere hee am 


5 beneath? 
— þ PRE: has W Wh 3 


Fg [gems are found terminated by perſect py- 


See Mr. Hatchett's en in Phil, 'Eraol, - 


* 

- * * % , 4 « a 4 F SP 11 
5 i e TS LOT, Tok 8 Dl 2 77111 N i e 5 
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' ramids 


** x 


VVV 

ramids at both ends, without any mark of 
adherence ; if theſe were formed in water 
ſuch formation may be conceived, as the 
primordial particles might be ſupported by 
that fluid, but they cannot be ſuppoſed te 
haye been formed by fuſion, as during that 


operation they muſt have been ſupported by 


ſome ang to which. FFT would 1 


| would be 2 oi _ 
i e 5. jo and aller 
es more. fuſible than quartz, are often 
. found deeply engraved in it; they muſt 
therefore, if in. fuſion, have. congealed, 
while; the quartz was ſtill in fuſion My 
| eee I F 
. Pure minute Lliceous cryſtals. are 


830 found diſperſed. even in Carrara marble; 


the granular limeſtone of Dauria and Swil- 
ſerland abound in filiceous and argillaceous 


£ particles; now if theſe calcareous maſſes 


had been fuſed, this could not happen, as 

theſe ſubſtances, are fluxes to each ather, 
and run into a common maſs, Fluors and 
gypſum have. alſo, been, found cryſtallized © 
in the midſt of ſubſtanees into which, if 


Gi Ma: ſhould. Ne and with them, by 
the 


F / 25 


* 
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the laws of affinity, , form o one common maks, 
as is daily experienced. eee 

oy Shells, in their ane TTY 10 
With their natural pearly laſtre, have been 
pound imbedded in flints and hornſtones; ;- 
Could this) happen if the flints, &c. had 
been melted? if it could, why are they ne- 
ver found 1 in granite or gneiſs, Ke? Agzin, 


as to metallic ſubſtances and ores, yy : 


equally diſclaim an igneous. origin. 

Thus, 7*. Gold is found native in large ö 
* in the county of Wicklow, many 
 Tpegimens, to all external appearance. even 
When examined with a microſcope, 'x r= 
kay free from ſtony ſubſtances. 'T have 


EE examined one of theſe ſpecimens, and found 


pe 


its ſpecific gravity only 13. but after it had | 
been melted its ſpecific gravity amounted to 
1 8. and many · ſandy particles appeared on | 
its ſurface ;. theſe, therefore | (and perhaps 
ſome vacuities), were originally diſperſed 
through its maſs, which could not happen 
if it had originated from fuſion, ſince by the 
8 of gravity the grains of ſand ſhould 
float on its ſürface, as they afterwards did 
When it Was really fuſed. Mr. Alcohorn, 

x am informed, fared a beer of this found 


in 
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in Wicklow, and found grains of quartz 
and ironſtone in the middle of it. In the 
ſame manner native ſilyer 18 often found 1 in- | 
ternally mixed with quartz, 2 Roz. 1 97. 
which could not NU if the filver had 
been . | 
2*. The ſulphurated. FOUR ore is 1 i 
quently found incorporated with calx of 
iron; now if it had been formed by fuſion, 
| this could not happen, as the fulphur would : 
unite preferably to the iron. | 
Res = Cryſtallized amalgamas of ves and 
mercury are found in the Dutchy of Deux 


|.  Ponts. Could theſe have been formed by 


heat? Magnetiſm is deſtroyed by heat, | 
and magnets cannot be formed by fufion, 
but they may by ruſt and e therefore 
that iron ore was never fuſed. 
3 . Specular iron is found ing the it in- - 
ſide of gun barrels in which water had been 
decompoſed, by fuſion this compound would 
be deſtroyed; the natural was not there- | 
fore formed by fuſion. _ 
| | 57. Galena may be imitated ES the * 
way, but imperſectiy, for that fo formed 
does not decrepitate when heated, whereas 
the natural does, therefore this was: not 
formed by fuſion. 


65 Pyrites 


or foliated texture, whereas that ge by 
25 beat 1s fibrous or. A 


. per cent. of ſulphur. El 


a) 
na deten by KHtem bet 
e Gi Ts much from the natural, 


_ the natutal is yellow; the artificial never; 
the natural is ſcarcely fubble, the ad 

8 eafly; - 'the natural” contains abundance of i 
5 ſulphur and yields it by diſtillation ; artifi- 


cial cannot be made to yield any.” * 


T6 $17 'Cinnabar'n may alſo be formed by heat, 
| but the. artificial differs from tlie native; 


— 


the "native! 3 is almoſt always of 'a compact ; 


85 89 80 alſo regulus of Le e 


ated by nature takes up upwards of 35 per ; 
cent. of ſulphur, but by fuſion" the ſame 


* 


quantity of 'regulus cannot be made to 


Fa $274 


- 9*. Blendes, or ſulphurated zinc ores, 


contain a large proportion of Water, which 


could not Happen if they were produced by 
fuſion, but is not Turprifing” if they were 
formed in water; moreover ſulphur and 


zinc can Freely be ue . to unite in 8 


the dry Way. ii en 5 
10˙¹b1 Native precipitate, Der la or . 3 


+ ated mercury; is frequently diffuſed through 


biturainous ny or. * Tg: Wu im- 


0 hs 8 


| oedintelyi ſeparate" the oxygen, this ort 


therefore was formed in the moiſt ways r 


11. Cobalt and biſmuth ate found 


uunited in cobaltic ores, but theſe metals do 


WY 


not mix with each other in fuſion, there- 
eee de ec hb 
12%. In the cobalt ore, called elbe 


be we ſee the cobalt running in veins "TW 


through quartz, and yet the quartz on each 
ſide remains untinged, which could not 
happen if the cobalt had been in fuſion. In 
many caſes we ſee the quartz tinged re by 


cobalt, whereas if fuſion had taken. Ree, 


the tinge ſhould have been blue. Fl CON? 
13% White calx of manganeſe blanken 


when heated, now this calx is found na- 


tive, therefore this was never heated. 
1 = ” =. | a 0-4 
1. Sulphur if heated in contact with 


oxygen, muſt have been converted into vi- 


triolic acid; and for the ſame reaſon, no na- 
tive regulus, but rather calx of arſenic, 
ſhould exiſt, therefore the ahſence of oxygen 


in a heat that could be produced only by 


oxygen, is a new ſuppoſition to be . 
to the Huttonian theory. 


Ae i e I. think, bufficient to 


wy 3 


prove That the actual * eee . 


: minerals. are not due to previous fuſion. 


The Doctor indeed, ſeems to gelt che 


: acoblizy of admitting his theory chiefly on” 


the impoſſibility of aſcribing the acknow- 


ledged original fluidity: or ſoftneſs of mine- 


| - als to any other cauſe but 4 neous fuſion. 


There are juſt two Ways, he ſays, by which 
porous bodies may be conſolidated, and 
formed into maſſes of a regular ſtructure, 
namely, congelation from a fluid ſtate by 


OR 


cold, and accretion by cryſtallization-from | 


water. His arguments againſt this laſt 


widely diſperſed: through his whole work, 


or at leaſt, the principal among chem, Þ 


ſhall now conſider, but expreſſed in my 
own words, as the author's ſtatements are 


1 intolerably perplexed and diffuſe, and more- 
over frequently refer to that part of his 


theory which I have already refuted; name- 
ly, that all minerals were originally colle- 
ed at the bottom of the ſea from the mate- 
rials of an anterior continent, and conſe- 


it. 
. Fit. was fins es in water 


chat minerals were formed, it is impoſſible | 


% 


: ny? in a a e ee as he 8 15 


. 


' " 
K 
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in their compoſition; the anſwer to this is 


2 obrious; alte daily cryſtallize in water, 


without retaining any vj#ble in their com- 
- poſition. | Barytic lime acquires a: ſtony 


 . hardneſs on being barely ſlacked®. - The 
4 | depoſitions of the ſprings of Cartſbad, in 


"SO the amm in Wer 
1 e in water i e retain- 
ing any viſible in their Os Doc- 
dor Black can tell him, that when con- 
cretions of filiccous earth are once form- 
ed, and aſterwards receive {frequent ad- 


ditions of the ſame matter, which in- 


finuating itſelf into. the pores of-the con- 
eretion is fixed there, and increaſes their 
denſity and ſolidity, the maſs may in time 


acquire a ſurpriſing degree of hardneſs, the 


petrifactions of Geyſer are undoubtedly form- 

ed in this manner, and ſome of them are ſo 
denſe and hard, that they can hardly be 
diſtinguiſhed from agate or calcedony. 3 


Edin. Tranſ. 2 I 14 The obſervations of 


. bots 


* Annales d 8 p. 278, las 


2 
. f* 


"M a 2 1 ny 2 | 


to conceive. enn 88 
deen conſolidated without any viſible watet 


* A 
4 * 
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| been the menſtruum by which conſolidating . 
matter had been introduced into the inter- 
ſtices of ſtrata, then water ſhould be con- 
| ſidered. as an univerſal menſtruuin, in cone 
: | tradiction to chemical principles, for there 


by fluors, by ſulphureous or Wer IS 
_ ſubſtances, by ſiliceous matter; all Which 
5 ſubſtances, are inſoluble in Water. ; P. 53. 
be aſſerts that no ſiliceous body having the 
haardneſs of flint, nor any cryſtallization of 
| chat ſubſtance, have ever been formed ex-. 


| ous: cryſtals have in ſome experiments been 


2 into the. den of the de com- 


n Edward Kibg quoted at. . 5 
urge in my Ach e alſo ay to, wh | : | 


e e . 
., The Docdor inſiſts, ae ade de = 


are. ſtrata conſolidated by | calcareous — 


cept by fuſion. From this paragraph one 
would be apt to inſer that flints and e 


formed by fuſion, whereas the truth is, that 
no flint or pure ſiliceous cryſtal have ever 
been known to have been fuſed, except the 
microſcopic particle fuſed by Sauſſure, as al - 
ready mentioned, and that the fuſibility of 
ſiliceous matter in any known heat, with ⸗ 
out the aſſiſtance of fluxes, which enter 5 


1 1 pound, 
0 1 : 4 x a ® i £ : n 
2 — . 8 * . 
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pound; is us much or more oppoſite to che- 
mical principles than the ſolubility of fili- 

| ceous matter in water, I ſay more oppoſite, . 
becauſe filiceous particles have frequently 
been found diſſolved in water, as I have 

ſhewn in many inſtances, both in the th 
and yth Eſſays, and therefore need not 
here repeat. The inſolubil ity of flliceous 
matter proceeds from its integrant affinity: 
thus Mr. Macie found powdered flints in- 
ſoluble. Phil. Tranſ. 1791. 3885. hence 
when it is ſufficiently comminuted, as I. 
have ſhewn it originally to have been, there 
| is no obſtacle to its ſolution. Water cannot, 
however, be called an univerſal menſtruum, 
as a menſtruum is a fluid whoſe ſpecific affi- 
| nity to the particles of a ſolvend is greater 


* 


than the integrant affinity of the ultimate 


Particles of the ſolvend to each other. His 

aſſertion that ſtrata are ſolidified by ſpars, 
ſiliceous matter, fluors, &c. is perfectly chi- 

merical, and reſts folely on his own peculiar 
opinion that they were originally depoſited 

in a ſoft ſtate, but hardened by the con- 

| gelation of thoſe fuſed ſubſtances ; whereas 

their hardneſs proceeds generally, merely 

their own integrant attraction, as 

28 H h 2 _- themn 


(ws) 


8 - Mito ib Rey. From what: dle 
5 can the hardneſs even of a ſubſtance con- 


gealed after fuſion proceed ? 


. 32. Sulphur is found as with 4 .* 


moſt all metals; a combination, he ſays, that 
could be formed only by fuſion, as as ſulphur 
is inſoluble in water. This aſſertion alſo 


© on contradicted by facts: ſulphur has been 


repeatedly. found diſſolved in water in the 


1 5 form of hepatic air; I have ſhewn that a 


cubic foot of water may contain 374 grains 
of ſulphur, and according to Bergman, - it 
may contain much more. See 2 Weſtrumb: 
- 117, 430. Copper pyrites have been found 
newly produced, as ſhewn in my Fu ey, 
and alſo the red ſilver ore. 
'.  Monnet aſſerts martial pyrites to 5 f 
daily formed, Vitriolization, p. +1. he alſo 
found that calces of iron and fulpbur unite 
in the moiſt way. Diſſol. p. 37. That 
copper and ſulphur unite in the moiſt way, 
See 1 Chy. Ann. 1794, 296. Blende is 
unluckily quoted by the Doctor, as from 
the difficulty of uniting ſulphur and zink 
in the dry way, and the quantity of water 
it contains it prima facie beſpcaks an aque · 
- ous origin. Cinnabar and antimony. are 
VV 


| 


1 


allo FT RS metallic compounds, and 
may by art be formed both in the dry and 


the morſt way, but the compounds formed in 
the dry way differ from the natural, as 


already ſeen; there are many compounds 


formed by nature in the moiſt way, wit 
the detail and manner of whoſe formation 


we are not acquainted; for inſtance nitre, 


which nature forms m a manner We have . 


not yet diſcovered; the Doctor will not 


 affuredly thence conclude that it therefore 


was formed by fuſion. 
4. The Doctor next proceeds to the ex- 
amination of the bituminous ſubſtances, 


and tells us that oily and reſfinous ſubſtances 


originate from vegetation, and from a col- 


lection of theſe at the bottom of the ſea 
there are formed: ſtrata which have after- 


wards undergone variops degrees of heat, and 


' were variouſly changed in conſequence of 
that heat according as the diſtillation of the 


more volatile parts was fuffered to proceed, 


p. 69. and in his 8th chapter, which pro- 


feſſedly treats of the formation of coal, he 


tells us, that many coal ſtrata are found in 
a Tharred fate, which indicates that their 


more volatile oleaginous or fuliginous mat- 


ter had been ſeparated by ſubterraneous 


. heat 


* 
J 


* 


0 
ö 
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0 4). 
Heat at e ee h . Jo this 
- we are alſo to add all the fuliginous matter 
that ariſes from burning bodies on the ſur- 


"+ face of the earth, which ultimately ſettled 


at the bottom of the ſea. Moreover, the 
Scotch rivers run into the ſea tinged brown 
by moſs water, which leaves on eyaporation, 
a ſubſtance; much reſembling foſſil coal; 
therefore we may conceive an immenſe 
quantity of inflammable vegetable ſub- 


ſtance diffotved i in water carried into the ſea 8 


by all the rivers on the earth, for an inde- 
finite ſpace of time, and cannot. heſitate in 
- ſuppoſing it ſeparated from the water and 
precipitated by the continual action of the 
ſun and atmoſphere, to the bottom of the 
few; th ere it muſt form a body of a. moſt 
- uniform ſtructure, and breaking with a po- 
liſhed ſurface, and more or leſs fuſible in 
_ thre, and. burning with. more or leſs. flame 
.and ſmoke, in proportion as it ſhould be 
diſtilled or inſpiſſated by more or leſs ſub- 


5 terranean heat. P- 579.5 &c. and though 


beds. of ſandſtone are frequently placed 
above and below the ſtrata of coal, yet, he 


adds, we do not find any 1 ſand mixed. in che 
Karts of the coal ſelf... 


* * 


FE 


* 
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This account of the origin of mineral 


"coal; [appears to me as improbable as that of 
the origin of ſtony ſubſtances, and in ſome x” 
reſpects, more extraordinary, as will Wo : 

by en it in detail. | 


"I According to this hypotheſis, all fy- 
liginoſities ariſing from combuſtion on the 
ſurface of the earth are finally carried into 
the ſea; this reſts on the ſuppoſition, that 
all ſoil, is gradually carried into the ſea, a L 
notion which has been already refuted. 

25. It is ſuppoſed that all rivers Ne 


vegetable carbonaceous matter into the ſea, | 


+ and that it is there depoſited, and yet no 


proof is given that any river depoſits the 


vegetable matter that tinges them, and on 
the contrary it appears from the Doctor's 
own words, that this vegetable carbon- 


aceous matter is depoſited, only -in the 
caſe where the water is ſeparated from it 
by evaporation. If the action of the fan. 


and ' atmoſphere has the power of produc- 


ing ſuch a ſeparation without evaporation, 
the Doctor ſhould adduce ſome experiment 


to that purpoſe, and not content himſelf 


With mere aſſertion; but the fact is, depoſi- A 
tions of even ſlimy inflammable matter 
a N 1 A are 


. # : * 
3 
a ** 
= — A 


K  ___O__—_k_w_ CH 


5 „„ 
e and muſt, 8 
others, he made in the rivers themſelves, as 
in the canals in Holland, Ges ae thaik'. 
mouths, and there is no reaſon to think 
that it is the vegetable matter that diſ- 

colours ſome rivers that is ever depoſited, 


but the more ſolid turfy particles that are 
carried off by the rivers that flow through 
| bogs or the particles that accidently . 


5 5 into them; the vegetable matter found 1 m 


1 


the canals of Holland does not form a par- 05 
ticular ſtratum, but is mixed with mud, 
no ſuch ſtratum has been fund in the ex. 
cayation made in Holland to the depth of 
240 feet, as may be ſeen in Varenius and 
 Muſchenbroeck, nor in that made in the 
ſtrata formed by the depoſitions of the Seine 

examined by Guettard, Mem. Par. 1753. 
nor in that made in Egypt, though the 
ſioil was intirel formed of the depoſitions 
from the Nile, nor has any ſuch coy 

matter been ever brought up in any ſound» 
ings; hence I conclude that the exiſtence 
ol ſuch a 10 D 
£ vg, N 8 
n Wn mn 


among 


* 


| among; thera; / wherees /flgriatile thidls- nee. 
by Fa. common, when any are 
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found... Sea ſhells occur very rarely, and 


tcheſe are e merely adventitious, as I have 8 


| rin the proveding eee, 


. Suppoſing even that utes mat 1 
5 e e eee eee de e * 
there had formed particular ſtrata, the diſ- 


tillation of theſe ſtrata is equally incon- 


ceivable; to diſtil coal a great heat is ne- 
ceͤſſary; to diſtil it ſo as to expel the oily. 
matter, an incandeſcent heat would be 


required, and even by this the laſt portions 


of bitumen cannot be expelled,” moreover 
an immenſe quantity of inflammable air 
is produced: if our beds of coal had under- 
gone that operation, would not various 
ſigns of it appear? Would not bitumen be 
ſound in the neighbourhood of thoſe beds 

of coal from which it had been expelled? 
Would not the ſulphur alſo be. diſtilled 


from the pyrites found in the coal? Let 
neither in the coal mines of Kilkenny, the 
coal of which is of all others moſt complete- 


hy deſtitute of bituminous matter, nor any. 


r in dhe leaſt trace of 


r , §—rÜO— ) 
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| bitumen! NT EN found, and the pid re- 


main in their uſual integrity. Would not 


ſome of the neighbouring ſtones appear 
fuſed by this heat? Yet no trace of fuſion 
is ſeen in any coal mine. Would not the 


ſtrata of coal itſelf appear bloated and paf- . 
fed, inſtead of aſſuming a regular foliated 
texture? Would not the ſuperior earthy 


or ſtony ſtrata. be diſordered by the ebe 
5 ment expulſion of air? Jet no ſuch diſor- 
der, but in general a great regularity, is 


_ obſerved. How comes it to paſs, that the 


few ſhells, and the by far more numerous | 
leaves that are found in coal mines, diſcover 

not the leaſt mark of having endured any 
heat? And yet the interſtices of the coal 


are frequently lined with lamellar quartz, 


| particularly i in the coal mines of' Kilkenny; 


a new 2 5 that the e was never 


[ Art By 5 


er theſe ts 1 chink it needles 
to enlarge farther on this ſubject, or inquire 
why coal mines are confined to ſecondary 


dills, or inquire how fixed air had acquired 


its carbonic matter, and ſhall only add that 
55 ond : Dodtor's 8 e that fand is never 


pies po #63 HIDE Yb . OE found 


— 


> - >» 
_— 


[ 


70985); 


1 mixed in the ſtrata bs is not 


true. See Charp. p. 7- and "ae Bu Miner. 
Þ- 189, in 8vo. 


"Hom, eee 


5 to have been formed by fuſion; but the | 


only proof he adduces is, that the ſalt rock 


of Cheſhire lies in ſtrata of red marl, and 
that the regular ſtructure of the floating 


marly ſubſtance in the body of the ſalt is 


' inexplicable on any other ſuppoſition but 
the fuſion of the ſalt. The intermixture AO 
of marl and clay in beds of ſalt, I have al- 

ready explained, and its exiſtence in them 
is a certain proof that the ſalt was not 
fuſed, for if it were, it would by the mix- 
ture of theſe ſubſtances be decompoſed, at 


leaſt in part, whereas no trace of uncoms 


bined alkali is found in com mon ſalt mines; 
the ſea ſhells, and alſo wood, often found 
between the ſtrata diſcover no ſign of the 
application of heat; beſides ſalt was never 
in any experiment found cryſtallized after 


fuſion. Of metallic ores enough has been 


5 already ſaid; I ſhould not, however, forget 


in digging the ruins of the ancient town of 
Chatelet ſeveral iron tools were found, the 


wooden handles of which. Were converted * 
| into : 


- RIP 


— — — 


— — — — 
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mw kematites, the oiganization of the wood: | 


Alt remaining; they lay buried during 1600 


years. 10 Buffon Suppl. 197. This ore 


then muſt Tue NN: in the A 
8 


With any appearance of probability, be aſ- 
 eribed to fuſion, I ſhould here copclude 
' this Eflay, as it were idle to inquire how 


our continents could be raiſed, by a cauſe of 


8 exiſtence we have no proof, did I 


not think it neceſſary to expoſe the fallacy 
of ſome, and the falſchood of others of 


Dr. Hutton's replies to the objections 1 


made to his ſyſtem on a former occaſion, 


I ſhall not indeed always confine. myſelf 
to his own words, as this would-be often 
intolerably tedious, but 1 ſhall ks Kate 
| the ſubſtance of each. Se be 

P. 206. The Doctor denies chat he had 


a $64; e e ade en che de. 


oe: compoſition or detritus of ſtony ſubſtan- 


8 1 * ces,” yet page 13, he ſays, © a ſoil is no- 


© thing but the materials collected from 
the deſtruction of the ſolid land; ** ' this 
e . ee | 

OL CE REL mi. 


% 


Having: thus FIR that the origin 2 5 
preſent ſtate of no ſpecies of thincral cans 


4 4 U 24. >. - . 
— — — —ẽ — — — 
. 


—- 4 


— 
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Ibid. He denies that he had ſaid, «c that 
ED « ſoil is conflantly waſhed away, but only... 
| * that it is neceſſarily waſhed away, that is, 

' ** occaſionally.” This is a mere play upon 
words, conflantly is as often taken for cer- 


tainly as perpetually, ſee Johnſon's Diction- 


ary; but I am fure neceſſarily was neyer 


uſed as ſynonymous to occafionally. 


\.. _ Ibid. He apprehends I have miſuppre«. 5 
« hended Mr. De Luc, when I aſſerted on his 
BR, authority, that ſoil is not always carried 4 


„away by water, even from mountains.” 


The paſſages of Mr. De Luc are too long 
and too numerous to be here inſerted; 55 
they may be found in the 27th and a8th, 
and following. letters to the Queen; on pe- 
ruſing them it will eaſily be ſeen which of 
us has miſapprehended the meaning of chat 5 
eee Geologiſt. | 
p. 208. He cenſures me for Ca | 
c that his concluſion relative to the imper- 
| _ «fe conſtitution of the globe falls to the 


„ground, and the pains he takes to learn 


by what means a decayed world be 8 


renovated are ſuperfluous.” 


« 1 3 


5 In reply to which he aflerts, « that the 2 
a object . that this 
| | '« decaying 


| | 
| 
|! 


Ae Makin of ue lia earth is the 

4 very ferfection of its conſtitution as a ling 
World, and therefore it Was proper he 

HY «ſhould ſhew how the decayed ena ſhould 
4 . abe renovated“ 'Y 43 7 

„„ puts me a a firing of queſ: 

5 tions. Does he mean to ſay, that it'is 

mot the purpoſe of this world to Provide 

SE 4 ſoil for plants to grow in?“ 1 anſwer, 

| proviſion far this purpoſe has long ago been 
made and does not require daily 1 rene wal. 

5 Does he ſuppoſe that ſoil is not rempre- 


« face?” IJ anſwer, that all that is move- 
able is not moved; all the water that falls 
on the ſurface does not run to the ſea, but 
is either ſoaked, evaporated, or ſucked in by. 

5 ; ; vegetables; that which runs is often ſtopped 
5 its courſe, and the molecules of ſoil 
BS. abraded and carried from ſome + ſpots are 
e annually. recruited by vegetation, ex- 
wd in a particular ſituations, as on the 
ſides of hills much expoſed to winds, and 

even there the abraſion is ſcarce ever total. 


« Does he think it is not neceſſary to re- 


place the ſoil which 1 is removed? I an- 


ſwer, it is not, neither always nor every 
i Ph "8 PIR, - | = 1 5 | where. | 


© able with the running water off the ſur- 


- 


- 479. *- „ 
3 The Doctor ſays < He ate 1 
„more than this gradual removal of ſoil;ꝰ 
but in tlie firſt place, he required this 0 


moval to be univerſal and complete, and in 


5 weren hen. that this ſoil-ſhould at laſt 


4111 


be ſeated in the unfathomable abyſſes of the | 
| ocean, notions Which I have ſhewn to be 
unfounded, and he himſelf partly qwns to 


be ſo in eee Fs. of his ow | 


publication. 


P. 211. The Docor 8 me with 


denying what he aſſerts in his theory, name 
nk That the ſolid parts of the globe are 


in general compoſed of ſand, gravel, ar- 


2  gillaceous and calcareous. ſtrata,” and: 
with adding, that this cannot be aſſumed 


_ « as a fact, but rather the contrary ; that it 

holds true only of the ſurface, and that 

4 the baſis of the greater part of Scotland 
is evidently a granitic rock, to ſay nothing ; 

. * of the continents both of the old and ner ꝰ 

world, according to the teſtimony of all 

* mineralogiſts, in anſwer. to which, he 


tells us, that this general propoſition he 
till maintains as a fact, and that after 


viſiting, moſt parts of Seotland and obtain- 
ing weinten with. regard to thoſe, . 


N) : parts 


N 5 480 . > 
2x . «« that been 

| * with fore confidence affirm, that (a. 
| «« ccpt the north-weſt comer) inſtead of the 


| 5 « baſis of the greater part of Scotland "ns 


=p © EK, very little of it is ſo, not 


E perhaps 28% part.” His countryman, 


Mr. Williams, by profeſſion A miner, and 
| who certainly has viſited all parts of Scot- | 
land, and particularly noted the ſubterra- 


naeous, gives us a very different account. 


Vol. II. p. 13. he tells us, © that the oun- 


„ tains of Ben-Nevis in the Highlands are 


© © chiefly compoſed of red granite, and that 
4 it is found in greai abundance in many: 

** other parts of Scotland .... . . but without 
e the leaſt appearance of ſtratification 
and p. 19, That grey granite is very 
5 common in many parts of this iſland both 
in high and in low lands, north and 
_« fouth;” and p. 33, that Scotland is re- 
5 markable for a great * and er 
e TORE 
- Mr. Everſman, a 81 mineralogiſt, 
who reſided ſome years. in Scotland, and 
_ viſited moſt parts of it, is ſtill more expreis; 
he tells that the fundamental rock Gs 
| ein) * of a  granitic aggregate 


(a) 


nitie aggregate (granitartigen maſſe), * 
Tour. 1789, p. 495: The Doctor indeed tells 
us, that along the coaſt of Galloway to Inve- 
rary, he examined every ſpot between the 
Grampians and Tweedale mountains, yet 
could ſee no granite in its place; but Doctor 
[„ C"Afrim' a letter to Mr. Crell, 1 Chy- Ann. 
OUTS 1792, p. Its, informs him, that from 
Galloway, Dumfries, and Berwick, there is 
2 chain of mountains, commonly ſhiſtole, 
but often alſo granitic: and Mr. Grotſche, 
another German mineralogiſt, who had 
viſited Scotland, affirms, that the Grampian 
mountains conſiſt of micaceous limeſtone, 
gneiſs, porphyry, argillite, and granite, alter« 
nating with-each other. 1 Bergb. 399. Moſt 
probably the Doctor examined only the ſur- 
| face, where he ſhould not always expect to 
. meet that which called the baſis the ſuperi- 
or ſtrata; the glaring inconſiſtencies that oc- 
cur in page 215 J need not IE; Op 
. Oy cannot eſcape notice; C- 
P. 216. He upbraids me with nn 
2 my notions of geology from the vague 
opinion of others and not from What I 
had ſeen,” Muſt not many of thoſe who 
n will embrace his opinions, do 
11 the 


— — 


5 + 8 


dhe ſame? Does he think that from a vie! 
of Britain fingly,' a geology can be formed? 


C 


Jet this is all he boaſts to have ſeen; 


thbdugh I have not- travelled with my eyes 


ſhut, yet J felicitate myſelf with being ac- 


quainited; not merely with the opinions, but 
with the facts related by a Ferber, who has 
travelled through Germany, Italy, and 
England; by u Pallas, and Patrin, and Her- 
man Who traverſed Ruffin, and Siberia; . 
by a Bern, Who viſited: Hungary; by a 
Sauſſure, Who made us ſo well acquainted | 

with the Alps; by Carbonieres and La 


Perouſe, Who viewed and examined the 
Pyrenees; by ntier, who inveſtigated 


o ably. che internal ſtructure of Saxony; 
by Laſius, who diſplayed that of the Hartz; 
and by many more whom I have oaſion- 


ally quoted in the preceding Eflays:- I 


preſs myſelf in the mildeſt terms) to the 


a priors-conclufions of any man, unſupported 


by facts, and contradicted by all natural 


apprarances. , to the tendency of his 
ſyſterm to prove that this globe had properly 
| OE ON Rn Raney ant 


— 


ſuppoſe it will be thought reaſonable 5 
pay more attention to theſe, than (to ex- 


ther notice of it; a he * he means is, 
that in tracing” back the natural opera- 
2 n which have ſucceeded each other 
*.... we come to a period in which we can- 
not ſee any farther. This, however, is not 
5 _ beginning of thoſe operations which pro- 
WE *:cecd in time . . nor is it the eſtabliſh- : 
ing of that which in the courſe of time 
bad no begitming, it is only the limit of 
3 ns retroſpective yiew of thoſe operations 
which have come to paſs in time, and 
% have Veen conducted by ſupreme intelli- 
* gence.” p. 223. Let the reader under- 
fland this as he can: but whether the 
Doctor can ſee ſd far or not, there muſt 
have been a primitive globe, or this globe 
was eternal; if there was a primitive globe, 
it muſt have had calcareous earth underived — 
from ſhell fiſh, or not refemble ours. 
P. 226. As 1 had advanced in my for- 
mer paper, that the interior parts of the 
earth, at the deprh of a feu. miles raight have 
been originally, as at preſent, a folid maſs, 
the Doctor aſks, * how a naturaliſt who 
«« had ſeen a piece of Derbyſhire marble, or 
« any other” limeſtone, cbuld make that 
* 3 * As if any marble or lime- 3 
Ii 2 4  m_- 
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"ly - | 
ne had eyer been taken from the depth 
0 4 a fem miles! and as if the ſea itſelf, from 
| whence! he derives all, did ut {RUS A 
Ki body to ſupport it. 
FED 227. He enters on a 1 ny : 
5 _—_ of, the conſolidation of ſtrata, which A 
be contrives ſo to diſtort, miſtate 
plex, that to diſentangle them fro 


1 ingenuous mifrepreſentations would require 


too tedious a diſcuſſion; ; my oyn ſtatement 
may be ſeen 1 in the preceding Eſſays, and rH 

5 differs; but. little from the ſentiments of 
5 ſome or other of the moſt enli ghtened na- 
 turaliſts, of. this age, Sauffure, Werner, De 
: Luc, La Metherie, &c. Vet as I had quoted 

. the induration of. Pouzzolana mortar: (not 
common. Mortar as he miſtates) under wa- 

: ter, he. fays,. One would: imagine. 1 was. 
N writing to people of the laſt. age,” and 
takes no notice of the ſtalactite formed un- 


der water, \ which I had quoted from Mr. 


5 Smeaton': 8. obſervations, though both are 
| full proofs of the general fact, that ſtony 
5 concretions may be formed in water, though 
their interſtices were originally filled with 
| water, What too will he ſay to Dolo- 
Y mien 8  obſermtion, that N 5 harden 
| pk 1 by 


” - 


58 ft 


0 48g ) 
F chem with „ct 'Phiicts, 


505 and to many other/ inſtances which 5 
F have quoted in Eſſay IV? He ſurely can- 
not think that more regard is to be had to 


his a priori reaſoning about the difficulty of 
expelling water from the interſtices of con- 


, FINE maſſes, than to known facts. ein 


P. 236. After obſerving that T had WY 


great! pains to refute the notion of a ſub- 


f terraneous heat ſufficient to melt all mine- 


ral ſubſtances, he tells us, © that he gives 
* himſelf very little trouble about that fire, 


* and takes no charge with regard to the 


— 


procuring of that power, as as he had not 


founded his theory on the faippofition | of 
- of ſubterraneous fire; however that fire pro- 
0 ' perly follows as a concluſion. from thoſe 


ce ' appearances on which the theory: is found- 
„ed.. . . he does not pretend to prove 


_ demonſtrably that the fuſed minerals had 
been even hot; however that concluſion 
* alſo naturally follows from their having 
been in fuſion, it is ſufficient for him to 
* demonſtrate that theſe bodies muſt have 
been more or leſs in a; ſtate of ſoftneſs" 
and fluidity, without any ſpecies of ſolu- 
= tion ; he does not ſay that this fuſion was 


Ii 3 e * 
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1 tt heat, but if it has, it wol | | 1 ; 


_ © «away upon the y 
am one of the yulgar, and. can underſtand. 


1 nothing in this paradoxical, paragraph ; * 


nor the difference between the employ- 
ment of heat, and the exertion of heat, and 


| 3 with a perſon who thinks he can. 


0 


4 ſwer equally well. the. purpoſe, 0 


> © 2 
32 * 
* * 
OY 
= 


8 | « „theory.“ And p. 237 he wis, 8 bare | | T N 
« Juſtly remhrked the difficulty of fire —_— 


ing below. the earth and ſea, but lays it 
. not his purpoſe to endeavour to remove, | 5 85 
e thoſe difficulties Which perhaps. only exiſt LEE 3 5 


„ che ſuppoſitions made on that ocga- 
N « ſion. * It is ſurely one thing to employ ü 5 
fte and beat to melt mineral bodies, in, 4 
6 « fuppoling. this to be the cauſe of. their ; 
, « consolidation, and Another thing, to ace, 5 
7 knowledge . fire or heat. as baying been bY 
© exerted, gn) mineral. bodies, when it is 
y 
„bodies had been in a melted Gate; h 


ed. by actual appearance that ſits. 


dre diſtinctions which would, be 998 . 
ar, &c. 1 confeſs I 


cannot. conceive how minerals could be. 
melted without heat, unleſs miraculouſly, 


plainly ſee, that it would be idle in me to. 


F. 588, * tells whe ve: "He does not EI 
ah meeting 


FED, 


(4) 


_ meeting the queſtion of proyiding the 
materials for ſuch a mineral fire as: may 
u be required ; but it muſt not be put in 


the manner I have put. it, that is, as if he 
' < had: made that fire a neceſſary condition, 


4 or principle of conſolidation, whereas he 
, had inferred the exiſtence of an internal 
< heat from the proofs he had given that 


5 << ny ſubſtances had been m a fluid ſtate: N 


| « of fuſion, and if theſe, be juſt, then my 


arguments are uſeleſs. And in p. 243, 
be tells us, that according. to his theory, 
<< the ſtrata of this carth are corppoſed of 


materials which came from à former 


40 earth, particularly the combuſtible ſtrata. 
that contain plants. Let us then ſuppoſe | 
. the ſubterraneous fire ſupplied with its 
<< combuſtible materials from this ſource, : 


404 the vegetable bodies growing, on the ſur - 
«. face of the land. Here is a ſource pro- 
43 5 vided for mineral fire which is inerhauſt· 


& ĩihle, or unlimited, unleſs we circumſcribe 


it. with regard to time and the neceſſary 
« ingredients.” As to the firſt part of 


this paragraph, 1 have ſuffciently refuted it 
by ſhewing that there is no general appear- 
ance, which. neceſſarily. ſuggeſts a former 
Ii 4 „„ 
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ſtate of buten pf all: mic: let us then 

examine the latter part, in which I conceive 
the Doctor bas egregiouſiy deceived him- | 
Fall, According to his theory then the I 
| minerals of this earth were melted by the 
combuſtible vegetables that grey on à for- 
mer earth for an indefinite length of time; 
this earth, however, the Doctor ſuppoſes to 


haye been inhabited like the preſent j moſt 


of these ve -getables, therefore, -muſt have 
been confumed, as at preſent, by theſe an⸗ 


_ cient inhabitants, and many muſt have de- 


 cayed, There remained only ſuch quan- 


tities of them carried into the ſea as are 


at preſent ſo conveyed, and when there, 

they muſt have rotted or been decompoſed 
as at preſent; ; and only ſuch as eſcaped des 
compoſition could ſerre as fuel for his mi- 


neral heat; but in an indefinite ſpace of 


time muſt not all of them have been de- 
compoſed? How then, ven eerie | 
mitted duration which the Doctor gratui- 
touſſy claims, could ſuch a collection of 
eombuſtibles be acc ted, and in ſuch 
a e be Koo has apy" 


: B. 2 


: * 3 El wi. 0 273. — *. : K * dg 7 i 


: ( FY ; 
niſh a! degree of heat ſufficient to ck 1 
do not ſay a mountain, but even a frag- 
ment of quartz? Where has he diſcovered 


5 or read that ſuch unmixed ſtrata as would 


be required in his hypotheſis, were ever 
found at the mouths of rivers, where ſome 5 
part at leaſt of thoſe combuſtibles muſt have 
been depoſited in the ſame manner as he 
ſuppoſes them to have been at the bottom 
of the ſea? How detain the hydrogen? 
Where find the oxygen, equally neceſſary? 
On whatever ſide we view this hypotheſis, 
nothing but improbability or t 2 | 
offers itſelf to our view. | 
The Doctor tells us, p. 143 e 8 We 
© muſt not eſtimate the proportion of ma- 
* terials anciently employed in fuſing. mi- 
“ nerals by that which is actually found in 
*« this carth, this he allows is deficient, and 
te is only the ſuperfluity of that which was 


employed. If we are not to judge of 


the paſt by analogy with the preſent world, 
Lon I am at a loſs how to judge; the 
Doctor gives no eſtimate, but finds it much 
more convenient to heures . whole 9 
volved in obſcurity. | 
0 , & c. He repenghes. e me fy. | 
miſcon- 


4% 
| imiſconeciyings ovimiſrepreſenting.s peſlage. 
of Mr Holomicu, Mherein I make him 

fay;. that ſubterraneous heat is, not eren 

equal to that of our, common furnaces, and. 
the Doctor affixms, that if I had quoted the 
text inſtead of giving my own interpreta- 
tion; L. could not hays. offertd a ſtronger 
confirmation of his theory. I ſhall, theres 
ſore, now give him the words of Mr. Do- 
lomicu, which were taken, not from the 
Journal de Phyſique, Mei, 1792, as the 
Doctor believed, but from the Preface to 
his Acbount of the Pontian Iſlands, p. 83 
the words are, Le ſeu des Volcans 12 


| « point d integſis il) ne peut pas eser les 


4 ſubſtances les plus fuſibles tels que les 
ſhorls, il produit la fluidite par ume ef. 
2 de diſſolution par une ſimple dila- 
tion qui permet aux panties de glfſer les 
A unes ſur les autres. It is this laſt opi- 
nion it ſeems the DoRor regretted, J had 


5 1 not quoted, as it - alludes: to a myſterious . 
Find of fuſion, which Mr, Dolomicu: then 


| gdrnitted; and Which the Dostor conſe- 


_ quently chought favourable to his own, as 
it participated of the ſame incomprohenſi- | 
| „„ ologut - has ſince 


en, 1 


- x 


3 ) 
Adesred up this point and perſiſts in denying | 
the great heat of volcanos. I ſhall now 
quote his on words: Journ. de Phyſ. for | 
1794. p. 118. Le feu des volcans n'a pas 
une grande intenſitè il ne produit pas unt 
. chaleur proportione Ace qu on preſumeroit 
de ſon grand volume, on approche d'un 
courant de laves ſans eprouver cette ardeur 
vive & cuiſante que on reſſent près des 
verres & des metaux en ſuſion on peut 
monter deſſus pendant qu il coule, &c and 
P. 121. preſque tous les phenomenes ac: 
ceſſoires favoriſent mon opinion ſur la 
fluidité des laves qui ne ſeroit-alpry gui uns 


Ample ſolution par le ſouffre & qui n exigeroiʒt 


qu une chaleur pen ſuperieure d celle nacgſſaire 


four tenir en. fuſion Is ſouffre pur. The inſo- 


lent tone the Doctor aſſumes in the ſuc- 
ceeding pages would call for the ſevereſt 
reprehenſion did it not ſtill more properly 
meet it in the ſentiments it muſt naturally 
excite in the minds of every rennen 
 philoſophic reader. 8 e 5 

P. ag 297. He examines my ow 
to the argument he deduced from the appa- 
rent fuſion of the native regulus ſof manga- 
08 to: my: 


6e obſervation 


x 


3 ( 462 * 5 
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were willihg to deſtroy by inſinution the 
«: force'df an argument that proves the the- 
Lory of mineral fuſion, and wiſh to render 


| e by a ſpecies of ſophiſtry, What, in 


e fair reuſdning; I eannot deny To this 
i ſnall make no reply, but barely 
ſtate Mr. La Perouſe's teſtimony and the 


concluſion I drew from it. Mr. La Perouſe 


relates that he found the native regulus 
among the;/ iron mines of Sem; that it 


exiſts in ſoparate lumps like the artificial, ; 


but much larger, and that its figure extcecding- 
+ reſembles'that' of the artificial, 98: and that 
this exact reſemblance" ought, it ſhould. 


«4 ſeem, to induce: us to think it was pro- | 


_ * quced | by fire. That it is very pure, 


1 and contains no part attractable by the 


magnet. Hence it is plain Mr. La Pe- 
rouſe is inclined to think it was produced 
dy fuſion; but 1 did not think myſelf 
öbliged to adopt this o opinion; Mr. La Pe- 
rouſe's propenſity to believe it a product of 
fire, was grounded on the great reſem- 


- blance of this native regulus to the artificial; 
chi owe owever,” did not convince me, as by 
the ſame ö moſt other 


1 110148 Fs wt 40 5 85 native 
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- riddle metals might alſo be aſeribed to fu- 
ſion, a notion entertained by none but 
Doctor Hutton. Local circumſtances muſt 
concur in ſuggeſting ſuch an opinion; now 
I knew that here local circumſtances con- 
tradicted it; for the manganeſe was found 
in the mountain of Rancie, a mountain 


of primitive limeſtone, and among iron 


ores, moſt of which are hematitic, as Mr. 
La Perouſe informs us in his Traité ſur les 
Mines de Fer, p. 8, and 53. neither of 
which were ever ſuſpected to be of igneous 
origin except by Doctor Hutton. Hence I 
concluded the manganeſe could. not be 
deemed to originate from fuſion: the cir- 
cumſtance of its being found in lumps 
ſeemed to me a confirmation of this rea- 
ſoning, as it is well known that reguli 
ariſing from fuſion are always diſcrete and 
ſeparate When the melting heat is not ſuf- 
ficient, and a defect of this ſort could 
ſcarce be found in ſuch a heat as Doctor 
Hutton would have us to adopt, as accord- 
ing to him it could melt quartz, and muſt 
have melted the primitive limeſtone. of 
which this mountain is ; formed, therefore the 
due oſ the maſſes produced makes part of the 
ee that this regulus is not a Product 

4301 iA. I of : 


aby which the Falten bad been produned, 


fu n the 1 Aeg 


840 the entity 7 but the Doctor anſw en 


« that with regard to the nature of the fire 


am uch tmiſtaken if I imagine thut 


the reduction of the reguline or-metallic | 


4 mangeneſfe depends oh the intenſity of 
_ ©'the heat; it depends on tho ciroum · 
„ ſtaneces proper for the ſctparation of 


«the oxygenating principle of the calx.” 
J ſuppoſe he means the teduction of 


the calx r manganeſe, for the reguline 


5 or metallic manganeſe” beitig already re. 
duced, requires no feduction; then in 
oppoſition to the Doctor I do ſay that the 


tain a pure regulus does require a very in- 


reduction of the calx or ſeparation of the | 


by filfiort fo as to oh- 


oxygenating | 


tenſe” heat, Ar chat no known eireum- 
ſtance ſuperſedes the neceſſty of ſuch 


het This T aver, not only on my own 


experience, but on chat of every chymiſt in 
Europe. The words of Bergman are inten- 


ne gui in laboratorio parari poſit int er- 


; ponitur. 2 Berg: zg. he tells us chat He 


| Bimfelf could obtain ofily minute Urferete 


| reguli; but that Cahn by pH a meſt in- 
tenſe heat obraitied : a larger. p. 202 


See alfo - 
Klaproth 


> 


Es OE 
Klaproth x Chy- Any. n 11 and 
en, 93409. n 4 


ty of ſeparating the oxygen. I was the ſirſt 


that publiſhed the proceſs for the reduction 

of manganeſe, in Engliſh in the year 1384. 

Hence the fallacy of his train of reaſoning 
and the injuſtice of his eee, 
dent. ee en tic 
. 258. He reproaches me with not com 
prehending how; coal, an, infuſible ſub- 


degree of heat, after he had. given three 


4to pages cndeavouring to explain how: all 
the different degrees, of 4 


produced; a ſufficient ſpecimen, he "Gans, of 
my underſtanding, at leaſt. of his, _— 
He need not, however, confine himſelf to 
this ſpecimen, for many. other parts 0 of his 
| theory are to me equally, incomprehenſible, 
asl haye already often noticed; his explana- 
tion of this point in particulaz, I do not yet 
comprehend, far all: coal appears to me in- 
ſible, except he means by fuſion; the intumef- 
cence that takes place in certain ſpecies , of 
coal from the liquefaction of che bitumen 
contajned.in. them. which makes them cake 
gz A but 


ww. 


on the cryſtallized trona, continued through a 
e whole pages, are too perplexed and te- 
dious ] to be here repeated. The upi hot of 


Kon, and has never been confounde 


96). 

hs not flow; but this pure g ue faction 
or the bitumen is not a real fuſion of the 
Whole compound; but rather fimilaf to that 
_ which takes place in borax atid ſome other 


Talts, from water (previous to their teal fu. 5 


by any correct writer. Now no one that bs 
ever ſeen coal thus partially liquefied can 
comptehend how, if the liquefied part were 


ſpread ever ſo widely, it could form ſtrata 


of a texture and appearance, ſo totally dif- 
ferent as thoſe we behold in coal mines, nor 


P. 259. His EDO on my A ORTY 


my argument was ſimply this, ſuppoſing 


: that trona is deprived of its water of cryſ- 
 tallization, and yet found cryſtallized (a 
ä circumſtance which T had then no oppor- 


| conſequently how theorie cane be be identi. 
vith'the other. We fd Re DAY | 


tunity of examining), it would only prove . 
what; in FO e 1 ee 9 775 


* Firs to o this Wilkins ery y jay LY 
0 wy ad a 100 9 a are 
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| alkali Was, cry aliged by fafion; n, 
that was not the general mode in Which 


5 cryſtallized; mineral alkali was produced 


| ber that intenſe. quantities of it N 


. of e ond 
therefore from that ſolitary! 1nſtance which 


might accidentally: be prodiiced; no general 


interence could be drawn; ſince that time 


I have on- examination found that in the 


inſtance mentioned by the Doctor, the 
trana ua nf deprived its water aq 
!alligation; but only contained much leſs of 
it than uſunl, The Doctor, p. 163, cen+ 


ſures mne far. not informing! him whether 
thoſe maſſts of mineral alkali, which I fad 


to be cryfiallized; retaining their water of 
cryſtallization. were ſounti in what may be 
praperly termed their mineral ſtate, or 


whether they were tranaſprmed from their 


ſphers. In anſwet to Which, I ſhall tell 
him, that if he means by a mineral ſtate a 
ſubtetraneous ſtate, neither they nor tha 
trona were ſo found: but if he means a 
nee ener ain naturs in the 
b mineral 


_- 
— .  -——_— 


| 
1 
N 


7-20 mediate ſtate, between that of 


5 
e kinldang opiate. 
cumſtanced, not produced from any ſolid 
maſs but from a ſtate of aquoeus ſolution; * 


The mineral alkali found ee e AR | 


Society of Arts; fondo; aber tro- 
na in ſome reſpects, for Mr. / Keir, who 
 xamtined- it; tells us that it is in an inter- 


» 


which hold a large portion of water, and 
1 that of alkali dried as much as it can be. 


Ibid 141. it is true that this pareel * was 


| marked refined to diſtinguiſh it fromm ano- 
ther ſort much more impure, but it does 


; not. appear to have undergone any operation 


pk art, in the account” given of it, p. 265, 


cc. The Doctor fuppoſes the g 
: 1 faid was reac in the Mole, 1 conftruQ- 
cel lin the Oder, was nothing more than 
fand compacted by mud, and regrets IL had 
not been more particular in my deſeription 
of it. To ſatisfy him then, I ſhall farther. 


| add, that it was ſo compact that it could 


ſearce be ſeparated from the red granite to 
which it was contiguous by a blow, and 


could not be diſtinguiſhed in colour or cor 
heſion from natural ne, even by the 


moſt 
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Gallitzin's 1ſt Letter to Cell, 4 3. 
his Treatiſe on Minerals,'p. 23: Other i in- 
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4 Pge e. Charpentier mem that, calopeou earth 
does not proceed from ſhells, and is eee 
neous with weil ſee his deſeription of Saxony, p. 399 


402. 403+, 


5 formed by fluviatile inundations, and. e EE 


f 1663, overwhelmed a-chain of mountains more than - 
2 $00 miles long. Clavigero's Hiſtory of Mexico, p. 221. 


as chiefly found in ſecondary; mountains or hills. Helm, 


300, Theſe are undoubtedly thoſe which I call PE- 
RIVATIYE, having ariſen from the accumulation of the . 


— e under the ſea, but, like the carboniferous, aroſe 


may be ſaid of many of the metalliferous mountains of 
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F. 25. Siberia, and probably all other {mein tracts, 
whether plain or mountainous, were originally much 


higher than at preſent, having deen lowered by diſinte- 
gration, to which primeval welas are moſt Aber, r- | 
- ticularly the bigheſt. f s 


P. 46. Some ſecondary mountains appear to have „ 
P. 79. The ee that v Was, felt in "Canada in 


"a 403. In Mexico, native gold and other metals 


diſintegrated particles of primeval mountains, as they lie 

At the foot of, and follow Us. courſe of, the minen 

mountains. e k 
Few parts of Spaniſh ee contain maſſes of "Mp | 

hell. 2 Clavigero's Hiſtory of Mexico, Engliſh edition, Oh, 
p. 249. Theſe ſecondary mountains were not therefore 


from the diſintegration of the. primeval. The ſame 


Siberia and ara, which conſiſt e 
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P. 414. 


(Ge) 


10 5 414. Nut in Mexico, fulphurzted Glyer ore occur | 
in mountains of granite, gneiſs, and argillite. Helm. 
P. 41%. In Guancavelica in Mexico, à vein of ein- | 
nabar, 50 yards thick, nenne 
ganeſe, and arſenic. Helm,  ' 8 
P. 420. In Iouricoeha near Paſcho, A belly of parts 
brews irouſiont is found, half a mile long and x5 fathom 
in thickne6, containing native ſilver thinly diſperſed 
through it. But in the miaſt of it there runs a vein of 
white argil in which the ſilver abounds.” Heim. 
I it not evident, that the ſilver originally diſperſed in 
| this porous maſs was conveyed by water into this argil? 
P. 421. At Maijos, the ſparry iron ore is found in 
ſrebndary arꝑillitic mountains, . wh 80k, 5 
copper. pyrites. and galena. ved You 
P. 488, Near Cordova in Maze ſome veins of 
7 an AR found re e en een 


ſtill found. Helm. 


P. 429. In ride 5 les, bs which. as: 

| Cordelieres prineipally conſiſt, the ſame ores occur, 0 
togethet with thoſe of gold, ſilver, and galena, and the 

ſparry iron te, in veins. The famous |argentiferous - 
coniforni/ mountain of Potoſ, which is 28 miles in eir- 
cumference, oonſiſts *of yellow hard argillite, At La 
| Pax, the higheſt point of the Cordeliores; there is un 
auriſerous oonglotnetation of yellow clay and rounded . 
flints, in a fragment of which, that had lately fallen 
down, dumps of gold, weighing from two to twemy 
pounds, were found, and ſome of an gute weight are 


P. 431. In conglomerazipny of Wart, gypſuck, ; ES 

' ſtone, and fragments of porphyry, native gold; and ſilver 
ores abound in the Nratified mountains of Cuſco. Alſo 
native 


| ( 2 


1 and enges ores of eee and 4. 
Helm. a est on: tengo t 
ef 2 Behind Ge ee the Wiler prodiites 
into caleareous —— as does this into ſimple lime- 
3 . or th nich in gold, alben, — mpeg 
a 10 454 — has as Ane to prove * 
heat of voleahoes to be very intenſe, but he is refuted 
3 Dolomieu, ſee Magazin ice An, ad. Vel. 2 

p. 246. ö ther £4 

2. 468. Mr. Stare] ina paper meh 124 de 
8 Royal Society, has ſhewn from the experiments of 
Mr. Wiſeman, that martial pyrites and ſulphurated ſilver 
res, ate even now formed in the moiſt way. Phil. 
Tran. 1799. Nay, filver that has lain long in the fea - 
has been found ſulphurated and 3 though: ſul- 


proves the truth of Mr. De Ts 8 e that the 
ſea may contain ſubſtances as yet unknown. Mr. Gar- 
dener informs me, he has found a coating of gold co- 
loured martial pyrites on the ſhells of a ſort vis am 
- called clamp fiſh, in a creek in Eaſt Florida. 8 
vB 49%: It may at leaſt be doubted whether 8 
ganeſe in queſtion be in its perfect metallic ſtate, as 


Chaptal in his Chapter or: Ores, ſince publiſhed, bas 
omitted it: But if it be found to be ſo, this proves no- h 


thing in favour uf Dr. Hutton's Theory, as we may 
ſuppoſe all metals to ay e farmed! i in 


6 'BooKs: 


Piu = D. n a.. to a. 
„ air) in'the Strand. {IRA 
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3. Geological Eſſays, 8vo. 


| 4 An Ey on Phlogiſton, and | the Contizuign of 


Acids, vo. 27 > 


[1$ An Libyan he Ter of Dit le | 


' tudes, Bvo,  _ 
The above by Richard Kirwan, Ely. F. R. 858 


A Deſerigicn of the Miner in the Latkea Mi | | 
- ſeum, by D. L. G. Karſten; Mons cs” Cort 


- Mitchell, M.D. 2 Vol. 8 wo. 
7 ee e . nig Ackdemy, 6 Vol, 
410. 
8 Gin of the Orbits of Comets, ac- 
- cording to the Methods of Father Boſcovich, and, 
VM. de la Place. With new and complete Tables; 
ad and Examples of the Calculation by both Methods. 


By Si Henry Englefield, 8 75 F. R. S. and 


£2 Fs te; 


9 A See Tours in the North of Englabd 


- and great Part of Scotland, interFperſed with De- 


 ſeriptions of the Scenes, they free, abi Dore - 


Gonal Obſeryations ; n 
the Manners and C 


Henry Skrine, Eſq. F Iv N. 


10 Two  Succeffive Tours 3 the Whole of 


Wales, with ſeveral of the adjacent Engliſh Counties; 
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. as to 1 a comprehenſive View of the Pic- | 
7 | eureſque Beauty, the, Manners, . and fine 75 
Remains of Antiquity, in that intereſting part & c 
. the Britiſh. Iſland, by Henry Skrine, Eſd £ 
| 11 vB Hiſtorical Nevelopement of the preſent Political . | 
_ Conſtitution of the Germanic Empire, by] 8. 
c Putter. Tyunftated from” che German; wit the 
addition ol Notes, and Statiſtical Fables, &c. * 
„„ Faaanan Dornford, Efq. Ex Dis Vela” to 
12. Pfineeſs Coqueddeuf and Prince Bonbori, Hilary x 
2s Ancient as it is Authentic; Tranfſlated From the 
: A VNeuſtrian Tongue inte French by M Degbatdbith, 
And from Ee into Engliſh, by R. C. F. R. - 
| e. ö 08 A bi ng ND WY. 
13 A Treatiſe an ee epar 3 
Goulard. 12 mo. . ON 


Tr 
+} | 1 Lg! ved finer ; \ * 
* CS 11119094 f 
. * : l N 
7 | 5 CT 11 „„ 
f . ES” of 4 1 "CL * ein Wy - 


